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The Editors Note... 


EW YORK’s Amateur 


Astronomers 

Association recently celebrated its 
25th anniversary, and at the dinner on May 
10th, George V. Plachy, secretary, gave a 
five-minute talk from which the following 
thoughts have been extracted: 

Should interest in astronomy be merely 
Should it be purely 
Should it be a 
be- 


a hobby or pastime? 
an educational pursuit? 
cultural or inspirational activity? I 
lieve it can be all these, and yet something 
even more significant. 

We often hear it said that the perplexi- 
ties and confusions of life today are largely 
due to the lagging of the social sciences 
and the humanities far behind our tech- 
nological and material progress. Few 
quarrel with this idea. 

In the broad view, then, what are the 
paths available to us in restoring a world 
of brotherhood, tolerance, peace and hap- 
piness? Let us consider, briefly, some of 
these paths, from the point of view of uni- 
versal appeal and effectiveness. 

First, the method of general education, 
of the gradual raising of the level of in- 
telligence of peoples as a whole, moves at 
an intolerably slow pace in relation to the 
runaway speed of unsettling elements in 
international affairs. Second, the arts, 
such as music, painting, and drama, have 
essentially an emotional appeal. While 
useful in themselves, no satisfactory basis 
of acceptance can be found for their com- 
mon appreciation and interpretation by all 
peoples. 

A third possible approach, strongly and 
sincerely held by many, is through reli- 
gion. While many religions of today have 
some common elements of belief, it can- 
not be denied that most orthodox creeds 
have inflexible boundaries which races of 
other faiths cannot surmount. 

Fourth, there is the United Nations or- 
ganization, which must of necessity con- 
cern itself for many years to come with 
the simple fundamentals of man’s exist- 
ence, such as a world government, inter- 
national economic stability, and the like. 

Finally, we might seek world tolerance 
and brotherhood by abstract philosophical 
inquiry and the paths of pure logic. Yet 
history teaches us that between men of 
diverse cultures and experiences there are 
deep conflicts of ideals and standards. 

Is our problem then without solution? 
I think not. Astronomy, in all its majesty, 
beauty, and inspiration, lights the path- 
way of humility and tolerance. But prog- 
ress must be on a personal basis and, | 
believe, largely through amateur astron- 
The professionals are of necessity 
preoccupied with establishing the broad 
factual basis of the science. But the ama- 
teur can communicate his love of astrono- 
my directly to his neighbor. He can im 
part to his friends that quiet inner en- 
thusiasm, that broadened viewpoint, and 
that sympathy of understanding which 
grows out of his own experiences in con- 
templating the marvels of the universe in 
which we happen to find ourselves. 

The individual amateur astronomer can 
play a small, but vital and sorely needed, 
part in promoting tolerance and love of 
his fellow man. And it is not difficult - 
just tell others what astronomy does for 


omers. 
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Total Eclipse of the Sun — June 30, 1954 


HE NEXT total eclipse of the sun 

visible in the United States and Can- 
ada will take place on the morning of June 
30, 1954. Whether or not you expect to 
be in the path of totality, if you are at 
all interested in eclipses you will want a 
copy of the booklet, Total Eclipse of the 
Sun, June 30, 1954, prepared by the U. S. 
Nautical Almanac Office as a supplement 
to the 1954 American Ephemeris. Here 
is the necessary astronomical data for 
thinking about the eclipse and for planning 
an expedition to observe it in either ama- 
teur or professional style. 

The path of the moon's shadow on this 
occasion will parallel that of the eclipse of 
July 9, 1945, but it is considerably farther 
to the east. Thus it will cross a more 
accessible and better populated region, 
both in North America and in Europe. It 
crosses more land than water, which is 
unusual. Minneapolis and St. Paul lie 
close to the center line, as do parts of 
Upper Michigan’s Keweenaw Peninsula. 
The shadow will fall upon the Indians of 
Moose Factory and Rupert House at the 


foot of James Bay, cut well across the 
southern tip of Greenland, skirt Iceland, 
and give the populated regions of southern 
Norway and Sweden a rare celestial 
treat. Finally, astronomers in Lithuania, 
the Ukraine, Iran, and Pakistan will view 
the sun’s corona before the moon’s shadow 
leaves the earth. Totality will last about 
144 minutes at Minneapolis, and more 
than two minutes over Greenland, where 
an airport lies on the central line. 

In addition to three maps, there are 
11 tables, including those necessary to 
compute the position of the moon’s shad- 
ow at various heights in the earth’s iono- 
sphere. The supplement was prepared 
under the supervision of Isabel M. Lewis, 
and the maps were produced by Simone 
Daro Gossner. 

It is easy to order this 42-page paper- 
bound booklet from the Superintendent of 
Documents, Government Printing Office, 
Washington 25, D.C.; enclose 40 cents in 
check, money order, postal note, or coin 
(no stamps) with your request. 
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ASTRONOMERS MEET AT VICTORIA 


By C. M. Hurrer, Washburn Observatory, University of MW isconsin 


HE JOINT MEETING of the 
Astronomical Society of the Pacific 
and the American Astronomical 

Society, held June 25-28, 1952, in Vic- 
toria, B. C., was one of many contrasts. 
Victoria greeted the astronomers with 
sunny skies, but bade them farewell with 
a typical West Coast rain. The hotels 
were at sea level, but the sessions were 
at a higher elevation, one special gather- 
ing taking place at the Dominion Astro- 
physical Observatory on top of a moun- 
tain. ‘lemperatures were low for sum- 
mer, contrasted with the excessive heat 
at the summer meeting in Washington 
a year ago. The program of papers was 
not crowded, and there was plenty of 
time for discussion. 

Only 85 members of the two societies 
signed the registration book, which made 
this the smallest meeting of the American 
Astronomical Society in many years. As 
President A. H. Joy pointed out, there 
is always a large attendance for the of- 
ficial photograph. As you can see, there 
were exactly 117 persons — men, 
women and children — present for this 
event in Victoria. Nearly 150 attended 
the special dinner in the Empress Hotel, 
including some official guests from the 
province of British Columbia. 

It is difficult to say just when a meet- 
ing such as this one starts. Perhaps we 
should set the initial time as the moment 
when two astronomers meet on the train 
or on the boat. This moment came as 
early as 8 am. PST, June 24th, when 
the Princess Marguerite sailed from 
Seattle, since there were many astrono- 
mers on board, although a little time was 
required for them to find each other. 
Thus, by the time the ship reached Vic- 
toria at 11:50 a.m., the meeting was 
well under way. 

The council meeting was scheduled for 
the same afternoon at 2:00 p.m. day- 
light time, but failed to reach a quorum 
and adjourned to the observatory, where 
its lengthy session began legally at 5:00 
p.m. Dr. Robert M. Petrie, director of 
the observatory, Dr. Joseph A. Pearce, 
emeritus director, and Dr. Robert R. 
MecMath, director of the McMath-Hul- 
bert Observatory, soon to be elected 
president of the AAS, were invited to 
attend the council meeting. During the 
evening a recess was called, when coun- 
cil members were served a_ bountiful 
supper at the home of Dr. and Mrs. 
Petrie. After supper, the business meet- 
ing was continued until 11 o'clock. 

Scientific sessions began the following 
morning at the Victoria College and 
Provincial Normal School. ‘The school 
is about two miles from the business 
district near Mt. Tolmie (not Ptolemy), 


which overlooks the city. Sessions were 
held in the auditorium, where we had 
plenty of room, and the convenient halls 
were easily accessible for informal con- 
versations during recesses. Dr. F. T. 
Fairey, deputy minister of education for 
the province, welcomed the societies on 
behalf of the government, and Dr. Petrie 
added a welcome from the observatory. 

The first highlight of the meeting was 
the initial lecture in a series sponsored 
by the Astronomical Society of the 
Pacific and dedicated to the memory of 
Dr. Robert Grant Aitken, well-known 
double star observer, who had twice been 
president of the ASP and once president 
of the AAS. ‘This lecture, entitled 
“Solar Research at the McMath-Hul- 
bert Observatory,” was written by Dr. 
MeMath. Unfortunately, he was suf- 
fering from a_ physical ailment and, 
though present for the lecture, was un- 
able to deliver it himself. Dr. Gerald 
E. Kron, president of the ASP, intro- 


duced Dr. Joel Sebbins, who spoke of 
the work of Dr. Aitken. Then Dr. Me- 
Math’s paper was read by Dr. Petrie. 

The development of astronomy at the 
MceMath-Hulbert Observatory was de- 
scribed. First a slide of the observatory’s 
original dome, which contained a 104%- 
inch reflector and spectroheliokinemato- 
graph, was shown. (Incidentally, on 
this slide Dr. McMath was one of the 
three men shown standing in front of the 
door.) ‘The dome now contains a 24- 
inch reflector for use in the exploratory 
phase of many solar problems. 

In 1936, the 50-foot tower contained 
a solar telescope and spectroheliograph 
for high resolution of solar prominences. 
There is now a second solar telescope 
and spectroheliograph for line-of-sight 
motions of prominences. ‘The Me- 
Gregor tower, completed in 1940, and 
designed for photography of spectra and 
scanning in monochromatic radiation, is 
used for infrared studies with 


now 























The 73-inch telescope building of the Dominion Astrophysical Observatory. 


August, 1952, SKY AND TELESCOPE 


239 





sk 2a 


- eee Ee... 


a A. 


Members and guests at the joint meeting of the American Astronomical Society and the Astronomical Society of the Pa- 


cific, Victoria, B. C., June 25-28, 1952. 


photoconductive cells developed during 
the war years. 

The MeMath-Hulbert Observatory 
has long been active in studies involving 
the measurement of lines in the solar 
spectrum formerly inaccessible to obser- 
vation. ‘The new lead-sulfide cells have 
permitted an extension of the spectrum 
into the infrared and the determination 
of the wave lengths of more than 800 
formerly unknown lines up to 25,000 
angstroms. Further investigations are 
in progress as tar as 50,000 angstroms, 
and even (with less accuracy) to 100,- 
OOO angstroms or 10 microns. 

Slides were shown of prominences and 
flares on the disk of the sun and the 
resulting motions of material in the 
solar atmosphere. For example, the 
great limb flare of May 8, 1951, rose 
to a height of more than 50,000 kilo- 
meters in gO seconds, and simultaneous 
spectra in the red line of” hydrogen 
showed large velocity shifts.. 

The second highlight was aisymposium 
given by three invited speakers on 
“Spectra of Emission-line Objects.” It 
has been the custom of the’ AAS for 
several years to have a symposium of 
invited papers at nearly every meeting. 
This time the symposium was given by 
speakers for Canadian astronomy, the 
Mount Wilson Observatory, and the 
Lick Observatory. 

The first speaker was Dr. C. S. Beals, 
Dominion Astronomer, on the subject 
“Emission-line Objects of Early Type,” 
with Dr. J. A. Rottenberg as co-author. 
He traced the investigation of these ob- 
jects from the time of Sir William Hug- 


gins in 1864, through the work of 
Father Secchi, Wolf and Rayet, Keeler 
and Campbell, to the present. He com- 
pared the spectra of the gaseous nebulae 
to the spectra of early-type stars with 
bright lines, describing carefully the 
various classifications. 

A theoretical interpretation of the 
complex emission-line profiles, mainly 
due to Dr. Rottenberg, was discussed, in- 
volving a unified viewpoint that these 
objects are hot stars surrounded by 
gaseous envelopes, subject to various 
kinds of motions. It is possible by the 
use of complex mathematical equations 
to adopt a model for the structure of 
the object and assume internal motions 
which will permit the computation of 
the profile of the lines of the spectrum 
approximating the observed line profiles. 
Dr. Beals suggested that high tempera- 
ture alone may be sufficient to produce 
an object of the Wolf-Rayet or planetary 
type. 

The second speaker in the symposium 
was Dr. Paul W. Merrill, of the Mount 
Wilson and Palomar Observatories, 
whose subject was “Emission Lines in 
the Spectra of Long-period Variable 
Stars.” Again it is necessary to build 
a model star, whose mechanism will ex- 
plain all the details of the spectrum and 
at the same time relate these details to 
the light curve. ‘These variable stars 
are of class Ae, and stars of class Ne are 
very similar. “The phenomena of bright 
lines are well correlated with the spec- 
tral types. The difficulty is that as 
such a star becomes fainter, that is, has 
less energy output, the bright lines in 


240 Sky AND TELESCOPE, August, 1952 


Dominion Astrophysical Observatory photograph by S. H. Draper. 


its spectrum become stronger instead of 
weaker as one would expect. The cycle 
is as follows: 

The bright hydrogen lines appear 
after the star has passed minimum and 
is increasing in brightness. About half- 
way up the light curve the lines increase 
in intensity, reaching their maximum a 
little after maximum light. They are 
followed, after a time lag, by the bright 
lines of metals, especially of iron. This 
behavior is not symmetrical with the 
light curve, as many textbooks say, nor 
are the bright lines symmetrical about 
any point in time. The dark lines, on 
the other hand, are to a first approxima- 
tion a function of magnitude and run 
through a time sequence in both direc- 
tions. 

Dr. Merrill gave two illustrations 
which remind us of a Rube Goldberg 
cartoon. In discussing the behavior of 
the bright lines as a one-way sequence, 
he said: “Think of a streetcar that starts 
from town, changes color, and grows 
smaller as it proceeds, finally disappear- 
ng at the end of the line, never to be 
seen again. Some time before it dis- 
appears, another car starts from town 
and repeats the same performance. <A 
theory founded on the hypothesis that 
the streetcar goes out to the end of the 
track, turns around and comes back, will 
lead to the wrong conclusion. 

“The nature of the problem of a long- 
period variable may be illustrated by 
a mechanical analogue. Imagine a com- 
plicated machine with many moving 
parts such as gears, cams, belts, and 
levers. All sorts of miscellaneous things 
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happen: wheels turn at intervals, bells 
ring, lights of various colors flash on. 
But the chief occurrence with which all 
others are in time is the slow rhythmic 
rise and fall of a vertical rod which ex- 
tends from the floor above the rest of 
the apparatus. It is moved by an un- 
seen source of power beneath the floor. 

“Now hide the whole machine under 
a flexible blanket, nearly opaque, and 
you have a mechanical analogue of a 
long-period variable. ‘The chief thing 
you can see is a slow rhythmic rise and 
fall of a hump in the blanket caused by 
the motion of the top of the rod; in 
addition, a few minor motions back and 
forth in various directions and an oc- 
casional bit of color can be dimly seen 
through the blanket. It would be pretty 
hard to guess exactly what is going on 
inside. You would realize that some 
repeating mechanism was at work, but 
you could not tell its exact nature and 
whether it was mechanical, hydraulic or 
electric. 

“Distance is the astronomical blanket 
thrown over a variable star to prevent 
us from seeing the component parts. It 
condenses the vast bulk of the star to a 
mere pinpoint of light in which no geo- 
metrical detail is visible. But the pin- 
point has a definite brightness, and this 
corresponds to the height of the top of 
the blanket. The photosphere corre- 
sponds to the floor through which the 
power comes; it would be opaque even 
if we got close. 

“The spectroscope cannot quite re- 
move the blanket, but it can tear a few 
holes, through which we get glimpses of 


what is going on inside. While the 
piston is rising, a blast of hot hydrogen 
flashes out; a bit later some incandescent 
iron appears; while as the piston falls 
a magnesium flare is touched off. What 
do these fireworks have to do with the 
rise and fall of the piston? Nature con- 
ducts a wonderful museum but she 
doesn’t hand us any printed cards ex- 
plaining in words of one syllable the 
relationships of various happenings. We 
have ourselves to work out the explana- 
tion. And I mean work. Perhaps we 
need the exercise.” 

The paper concluded with a discussion 
of the waves inside the star comparable 
with shock waves. In the outward mo- 
tion above the photosphere, the accelera- 
tion is inward for neutral emitting 
atoms, corresponding to a gravitational 
force or to viscosity, but outward for 
charged emitting particles, with an 
electric or magnetic force responsible. 

The third and final speaker was Dr. 
George H. Herbig, of Lick Observatory, 
who discussed “Emission-line Stars in 
Galactic Nebulosities.” Variables of 
the type called T’ Tauri stars are found 
in large numbers in nebulae, which are 
great clouds of dust and gas scattered 
throughout our galaxy. ‘There are two 
theories regarding them: Either they are 
stars which have wandered around in 
space and have plunged into the nebulae, 
or they are newly born stars formed out 
of the dust and gas of the nebulae. 

In order to test these two theories, 
Dr. Herbig obtained new spectra with 
the Crossley reflector of the Lick Ob- 
servatory, supplemented by a few spectra 


taken with the 100-inch telescope on 
Mount Wilson. The results may be 
summarized as follows: 

1. If the I’ Tauri stars are field stars 
which have entered the nebulae, we 
should find more bright-line stars’ in 
nebulae associated with star clusters. 
This was found to be the case for two 
nebulae investigated. ‘Therefore, these 
stars appear to have penetrated each 
nebula, but another interpretation is that 
the whole star cluster has been formed 
relatively recently out of the nebula. 

2. About 30 bright-line stars in dark 
nebulae in Taurus and Auriga have been 
studicd. The fainter of these stars were 
found to be about 10 times brighter than 
normal stars of their type. ‘This sug- 
gests that these stars may not have 
plunged into the dark clouds. 

3. The four brightest 1 Tauri stars 
have spectra which are quite unlike those 
of normal stars. 

Dr. Herbig concludes that these stars 
are not normal stars whose presence in 
the nebulae is the result of accidental 
encounter, but no clearcut and entirely 
acceptable decision between the two 
theories can be made at the present time. 

On Thursday, June 26th, a function 
at the observatory attracted the record 
crowd for the meeting. A formal plaque 
honoring the memory of Dr. John Stan- 
ley Plaskett, first director of the ob- 
servatory, had been placed on the 73- 
inch telescope. It was unveiled by Mrs. 
Plaskett, a charming lady, who spoke 
briefly in appreciation of this thoughtful 
action of the Dominion of Canada. 

Dr. Pearce was master of ceremonies ; 
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he introduced several persons of note, 
and also spoke of the life and works of 
Dr. Plaskett. 

After the unveiling, a box lunch was 
served by Mrs. Petrie. “his gave an 
accurate count of those present, just 
three short of the 225 boxes ordered. 
(Mathematically inclined readers are in- 
vited to calculate the exact number.) 

After supper the poor councilors had 
to go back to work, and there were 
some astronomers who wished to talk 
equipment and observing plans with var- 
ious members of the observatory staff, 
but all others enjoyed a conducted tour 
to the famous Butchart Gardens a few 
miles beyond the observatory. Observa- 
tions with the big reflector had been 
planned for later in the evening, but 
the weather decreed otherwise. Inci- 
dentally, the clouds which appeared at 
this time were the forerunners of a rain 
which lasted until we had left Victoria. 

The dinner Friday was in the Crystal 
Ballroom of the Empress Hotel. After 
dinner, President Joy introduced the 
distinguished guests present, then called 
on the writer, as secretary of the AAS, 
to present a resolution of thanks to the 
hosts, who had done so much for the 
comfort and pleasure of the members of 
the societies present. “he president then 
called on Dr. Otto Struve for some briet 
remarks, after which two motion pic- 
tures were shown, through the kindness 
of the deputy minister of commerce, who 
was present for the dinner. 

At the annual election of the AAS on 
June 27th, the following officers were 
named: president, 1952-54, Dr. Me- 
Math; vice-president, 1952-54, Dr. Ger- 
ald M. Clemence, U.S. Naval Observa- 
tory; councilors, 1952-55, Dr. Walter 
Baade, Mount Wilson and Palomar Ob- 
servatories; Dr. Bengt Stroemgren, 
Yerkes Observatory; Dr. Paul Herget, 
University of Cincinnati. 

The meeting ended before noon on 
June 28th with a final session for papers, 
and by late afternoon most of the visit- 
ing astronomers were on their way home, 
probably to start preparations for future 
meetings. “The 88th meeting of the 
American Astronomical Society will be 
held in Amherst, Mass., December 28- 
31, 19§2. 


TERMINOLOGY TALKS-!_ Huse Pruett 


Seattle Fireball 

Only occasionally does one of those 
flying fragments from interplanetary 
space tear through our upper atmos- 
phere so noisily and brilliantly as to make 
first-page news all over the country. 
The Seattle fireball of about 12:30 a.m. 
PST, May 11, 1952, was decidedly one 
of these rare events. “The writer has 
investigated it, as Pacific regional di- 
rector of the American Meteor Society, 
and therefore is moved to report it in 
this department. 

We have often heard that one who 
“hitches his wagon to a star” will at- 
tain success. The tail of a meteor 
would be good for a mere publicity 
seeker. After daylight on May 11th, 
various news agencies telephoned me at 
my home in Eugene, Ore. I remarked 
to one, “That sounds like a red-hot me- 
teor to me,” and this statement was 
quoted on front pages all over the coun- 
try. I might have composed a more 
scholarly sentence had I been given 
time. 

This spectacular fireball had the resi- 
dents of Seattle really puzzled. Many 
were badly frightened. The burst 
alerted the Air Force and the Coast 
Guard. 

It usually takes about a month for 
me to work up a fireball. During the 
interval between the appearance of this 
one and my report, a few people from 
various states wrote to me asking why 
all mention of the event had been 
“hushed up.” 


Tracing the Path 
The first step in this work is to re- 











WASHINGTON 


The approximate path of the fireball 
is indicated by the heavy arrow, its be- 
ginning point shown by the conver- 
gence of the dotted lines, its end point 
by the dashed lines. Aviators 30 miles 
north of Missoula, Mont., saw the 
meteor due west. Diagram by J. Hugh 
Pruett. 
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quest the larger newspapers to ask ob- 
servers to send reports to me. The 
press has always co-operated splendidly. 
On the twilight meteor over California 
and Nevada in November, 1945, I re- 
ceived exactly 517 reports, whereas 
from 100 to 200 is the usual number. 
But the late hour of appearance of the 
Seattle meteor, combined with general 
cloudiness over northwestern Washing- 
ton, resulted in my receiving only 66 re- 
ports. Some of the most helpful came 
from distant observers where the sky 
was clear. 

The final results are shown by the 
accompanying map of Washington and 
Oregon. For the height of the begin- 
ning point only estimates were available, 
and these were so varied that no confi- 
dence can be accorded them. But the 
locality over which the fireball first ap- 
peared seems most likely to have been 
some distance west of Tacoma. It trav- 
eled in a northeasterly direction directly 
over Seattle. 

The “blowup” locality was quite well 
established as approximately 50 miles 
northeast of Seattle at a height of about 
20 miles. Even through clouds the final 
Hareup seemed quite well localized in 
the sky. “Two very fine instrumental 
measures on this point came from Sidney 
Howick, of the Seattle Weather Bu- 
reau, who at once used his theodolite, 
and Don Lyman, a Seattle civil en- 
gineer, who furnished very trustworthy 
altitude and azimuth. 

Many of the observers stated that the 
object finally broke into many pieces 
which continued to glow individually 
for a moment. ‘This leads me to believe 
that the meteorite was of the stony type, 
possibly the rare howardite. Metallic 
meteorites do not tend to so disintegrate. 
Dr. H. H. Nininger has found pieces 
of the Pasamonte, N. M., howardite of 
March 24, 1933, over a long line reach- 
ing back 30 or 40 miles before the end 
point. ‘This leads to the prediction that 
remnants of this recent fireball may be 
found from a little northeast of Seattle 
to several miles beyond the breakup 
locality. 

The “bang” of the shock wave pro- 
duced by the meteor comes from the 
part of its path nearest the observer. 
This is often followed by gutteral 
sounds from more distant parts of the 
path, both ahead of and behind the near- 
est point. Several observers in Seattle, 
where the ground path was across the 
southern part of the city, gave estimates 
of the interval between sight and sound. 
‘These ran from one to four minutes. 
Mr. Lyman said 2% minutes. Since 
sound travels 12 miles a minute, this 
would place the nearest part of the path 
30 miles from him, a reasonable height 
for the celestial missile as it passed over. 
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These spectra of Pleione, obtained by P. W. Merrill with the 100-inch Mount Wilson coude spectrograph, are reproduced 
in two parts, the top of shorter wave length, as labeled. The widest spectrum (upper part in each case) was made August 
4, 1944, and shows numerous sharp absorption lines (bright on the negative) produced in the shell or ring of the star near 


the time of its greatest extent. 


The narrower spectrum (lower one) was taken February 24, 1951. 


Mount Wilson photo. 


PLEIONE-A Story of Cosmic Evolution 


By Orro STRUVE, 


URING the past 15 years we have 
witnessed a tiny bit of stellar 
evolution in the making. Pleione 

is one of the less conspicuous of the naked- 
eye members of the Pleiades cluster. [.o- 
cated in the immediate vicinity of the 
much more brilliant star Atlas, it usually 
escapes the attention of the unaided eye. 
But even a small pair of opera glasses 
shows it as a bluish star of apparent mag- 
nitude slightly fainter than 5. 

When the spectrum of Pleione was 
first photographed at Harvard Observa- 
tory, E. C. Pickering announced that it 
had not only the usual absorption lines 
of hydrogen and helium but also double 
emission lines of hydrogen, these flanking 
on both sides the absorption lines of the 
same element. But the emission lines 
grew fainter, and by 1905 E. B. Frost, 
at Yerkes Observatory, found no trace 
of them any longer. Yet the absorption 
lines were left unchanged; they were 
broad and diffuse and their appearance 
led astronomers to the conclusion that 
Pleione spins rapidly around its axis— 
about 100 times as fast as does the sun. 
Moreover, it seemed probable that the 
axis of rotation is oriented at right angles 
to the line of sight, which thus would be 
approximately in the plane of the star’s 
equator. 

At the same time it was concluded, 
mostly from work at Yerkes Observa- 
tory, that a rapidly rotating star like 
Pleione might easily become unstable at 
its equator. The sun, with its slow 
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equatorial rotation of two kilometers a 
second, is highly stable. The great cen- 
trifugal force of Pleione’s rotation of 
some 200 kilometers a second not only 
might cause a large amount of flattening 
but might even aid other processes in 
driving off material at the equator. We 
should then expect to see the formation 
of a gaseous ring around the equator, 
in appearance not unlike the rings of 
Saturn. 

Pleione is too far from us ever to 
permit the discovery of such a ring by 
direct telescopic observation. But indi- 
rectly the spectroscope can prove the 
existence of a ring, and can tell us its 
average radius, its density and tempera- 
ture, and its motion. 

The ring of Pleione (often referred 
to as a shell) appeared suddenly in 1938, 
when it was discovered by one of the 
two most indefatigable observers of 
peculiar stellar spectra, D. B. McLaugh- 
lin, of Michigan. (An independent and 
simultaneous discovery was announced 
by O. C. Mohler, then at the Cook Ob- 
servatory near Philadelphia.) The ring 
remained visible (on spectrograms) un- 
til the beginning of 1952, when its dis- 
appearance was recorded by the other 
great observer of unusual stars, P. W. 
Merrill, at Mount Wilson. A discussion 
of the ring of Pleione by the latter has 
recently appeared in the Astrophysical 
Journal. Among his many important 
conclusions, we choose as the one of 
greatest general interest the manner in 
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which the ring finally disintegrated. A 
summary of what had happened is here 
quoted from Dr. Merrill’s paper: 

“After a long period of stability, some 
relatively minor circumstance caused a 
very slight but persistent acceleration of 
gaseous atoms outward from the photo- 
sphere and the normal reversing layer. 
The first result was the formation of an 
emitting gaseous envelope. When sufh- 
cient atoms had accumulated at higher 
levels, an absorbing shell was detected. 
At first, the outward motions were too 
small to be measured ; in other words, the 
radial velocity of the shell was, within 
errors of observation, the same as that of 
the star as a whole. Gradually the ac- 
celeration increased, and the outward 
velocity of the upper levels became ap- 
preciable. For a while the spectrum 
showed only slow changes, as a nearly 
steady stream of atoms passed through 
the spectroscopically active zone. Even- 
tually, however, the supply of atoms 
failed, and the shell blew away.” 

In this “blowing away” of the ring of 
Pleione we detect the action of a force 
that must play an important role in the 
evolution of a star. This force is prob- 
ably related to what the physicists call 
radiation pressure. 

We know that the ring of Pleione was 
never very dense. Between its origin in 
1938 and about 1944, it became more 
and more conspicuous, showing stronger 
spectral lines, without changing much in 
density. Probably the thickness of the 
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layer grew rapidly while the density re- 
mained roughly the same. <A density of 
100 billion hydrogen atoms per cubic 
centimeter (far less than in the sun’s 
reversing layer) and a total mass of 
about one 10-billionth of the mass of the 
star are probably correct as to the order 
of magnitude. If the shell blew away, 
then the star lost a small fraction of its 
mass; and if this process, though not a 
steady one, repeats itself fairly often, 
Pleione may be shedding its mass more 
rapidly than it can replenish it from the 
nebula which envelops the cluster. 

It is tempting to explore the manner 
in which the pressure of radiation may 
aid a star in getting rid of a part of its 
mass. (The much more violent phe- 
nomena in expanding and exploding ob- 
jects such as novae, Wolf-Rayet stars, 
P Cygni stars, and SS Cygni stars, are 
probably all related to this problem.) 
In order to understand how radiation 
pressure works in the gaseous medium 
that surrounded Pleione, it may be use- 
ful to consider related phenomena in the 
solar system. 

We know from the observations of 
aurorae by Meinel at Yerkes, Gartlein 
at Cornell, and Vegard at Oslo, that hy- 
drogen atoms reach the earth with high 
velocities (Sky and Telescope, Septem- 
ber-October, 1951). ‘These atoms are 
expelled by the magnetic forces associat- 
ed with sunspots and other disturbances 
of the atmosphere of the sun. It is pos- 
sible that not all hydrogen atoms expelled 
in this manner leave the sun permanent- 
ly; many, perhaps most, fall back by 
gravity or by the attraction of other dis- 
turbed areas. But those that have suc- 
ceeded in getting as far from the sun as 
one astronomical unit, or 150 million 
kilometers, with speeds radially outward 
of the order of 1,000 kilometers per sec- 
ond, cannot be brought to rest and can- 
not be made to fall back upon the sun 
by gravitation or by the sun’s magnetism. 
They are expelled forever; and (with 
the exception of that insignificant frac- 
tion caught by the earth and by the rest 
of the planets) these atoms escape from 
our solar system and become a part of 
the gaseous substratum of the galaxy. 

This does not necessarily prove that 
the sun’s radiation pressure upon hydro- 
gen atoms exceeds its force of gravita- 
tion. Perhaps the atoms are hurled out 
of sunspots with a velocity that so far 
exceeds the escape velocity, some 600 
kilometers a second at the sun’s surface, 
that they fly into space despite the retard- 
ing action of the sun’s. gravitation. 
There is no evidence that enormous 
speeds of thousands of kilometers per 
second are realized in the prominences of 
the sun. On the contrary, the existing 
data favor much smaller velocities, of the 
order of a few hundred kilometers per 
second at most. It would seem that the 
atoms are actually being accelerated 
while they are in flight. 


There is another, indirect, piece of in- 
formation that leads us to believe in the 
efficacy of radiation pressure in the solar 
system. Most recent theories of the ori- 
gin of the planets start with a nebula 
whose composition was essentially simi- 
lar to the present chemical composition 
of the sun: For every 1,000 atoms of hy- 
drogen there were about 200 atoms of 
helium and two atoms of all the other 
chemical elements combined. Yet, the 
present composition of the planets — 
even the major ones — is much less hy- 
drogen and helium, and much more iron 
and other heavy elements. 

We know that the planets must have 
lost their light gaseous constituents 
through the process of molecular diffu- 
sion; one by one these atoms and mole- 
cules acquired large velocities as the re- 
sult of successive collisions with other 
atoms and molecules. Those that exceed- 
ed the escape velocity of any given planet 
(about 11 kilometers per second for the 
earth), flew out into the solar system, 
where they were no longer appreciably 
retarded by the parent planet. 

What has happened to this gaseous 
medium? In total it should have con- 
tained about 10 or even 100 times as 
much mass as all the planets contain at 
the present time. Such a medium would 
be easy to discover by spectroscopic 
means, if not by its dynamical effect upon 
the motions of the planets. It does not 
exist; the light gaseous atoms have either 
fallen upon the sun or they have been 
expelled by radiation pressure. “There 
is no very good reason why they should 
have fallen upon the sun; to begin with 
they certainly shared the motions of the 
planets, and, barring the cancellation of 
these motions by frequent collisions 
among themselves, they would continue 
revolving around the sun as the particles 
of the rings of Saturn revolve around 
the planet without falling into it. It 
is more probable that the free atoms of 
hydrogen and helium have been expelled 
by radiation pressure. 

Although we do not actually see this 
expulsion of hydrogen and helium, we 
do see the process taking place in comet 
tails, where molecules containing hydro- 
gen, such as CH™*, are driven off, to- 
gether with others that do not contain 
hydrogen but that, nevertheless, consist 
of fairly light elements, such as cyanogen 








(CN). No one who has seen the tail 
of a brilliant comet — always directed 
away from the sun—can doubt for a 
moment that radiation pressure is enor- 
mously important in the whole dynamics 
of the solar system; it can only be neg- 
lected when we discuss the motions of 
large, solid bodies, like the planets. 

Yet, when we apply our theoretical 
knowledge of the sun’s radiation to eval- 
uate the amount of this expulsive force 
acting upon a single hydrogen atom out- 
side the sun’s atmosphere, we find that 
it constitutes only about one one-mil- 
lionth of the sun’s force of gravitation, 
an altogether insignificant fraction. 
Moreover, this fraction remains the same 
whether the atom is close to the sun or 
far away from it. 

In order to reconcile the theory with 
the unmistakable data of observations, 
A. Unsold proposed long ago that the 
sun may possess far more ultraviolet 
light (of wave length about 800 to 900 
angstroms) than was previously thought 
consistent with the photosphere’s surface 
temperature of less than 6,000° absolute. 
There are other reasons that had sug- 
gested a large ultraviolet excess in the 
invisible part of the sun’s spectrum, in- 
cluding some terrestrial effects, such as 
the ionization of our upper atmosphere, 
the ionosphere. The rockets at White 
Sands will undoubtedly soon give us di- 
rect observational evidence of this ex- 
cess, if it really exists. At sea level, and 
even at our highest mountain observa- 
tories, the oxygen and ozone in the air 
completely blot out all solar radiations 
at these short wave lengths. Some as- 
tronomers who have observed the stars 
will feel uncomfortable about any very 
large ultraviolet excess, such as is re- 
quired by Unséld’s theory. For example, 
the entire foundation of the Zanstra- 
Menzel mechanism of determining the 
temperatures of stars surrounded by 
gaseous nebulae rests upon the assump- 
tion that in these hot stars the ultra- 
violet excess is negligible. 

What small amount of information 
that has already been announced from 
the rocket flights at White Sands makes 
it also appear that, at least in the nearer 
ultraviolet region, the excess of radia- 
tion over that of a black body is not very 
large. It is therefore of interest that 
L. Biermann in Germany proposed a 





W. W. Morgan, of Yerkes Observatory, made these low-dispersion spectrograms 

of Pleione. The Balmer lines are prominent in both, but the upper spectrum 

(August 12, 1947) shows the numerous lines produced by the shell or ring around 

the star; in the lower (December 18, 1950), these have virtually disappeared. 
Yerkes Observatory photograph. 
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This is a schematic representation of the manner in which the star may first retain its shell, then lose it. 
shell is thick enough to prevent penetration of light quanta (wiggles), and relatively few atoms escape from the outside of 


the shell. 





At the left the 


If the supply of atoms maintaining the ring lessens, it may slowly become thinner, and quanta penetrating 


clear through it will drive off corpuscles against the star’s gravity, as shown at the right. 


year or so ago that in the total radiation 
pressure we must count not only colli- 
sions with light quanta but also the col- 
lisions with particles — protons, elec- 
trons, and the like — that are constantly 
projected outward from the sun’s sur- 
face.* Therefore, when we speak of 
radiation pressure we include in this 
term radiation of light quanta and also 
corpuscular radiation of an unknown 
amount. Despite the absence of a final 
test by means of rockets, we are reason- 
ably certain that radiation pressure does 
propel many atoms and small grains of 
dust away from the sun. Yet the solar 
atmosphere does not expand as a whole, 
as does the atmosphere of a star like P 
Cygni. Nor is there any large expansion 
evident in the solar corona. It is clear 
that we must use caution when we speak 
of radiation pressure. Certainly the high- 
ly ionized atoms of elements, like Fe 
XIV, in the corona, are not very sensi- 
tive to the pressure of the sun’s radiation 
in those frequencies where the sun, with 
its relatively cool outer temperature, pos- 
sesses any appreciable amount of radia- 
tion, and this remains true even though 
the ultraviolet excess predicted by Un- 
sdld may be very large, percentagewise. 
But even in the solar chromosphere, 
where ordinary hydrogen and_ helium 
spectral lines are produced, there is no 
general tendency among the atoms to 
fly off into space. 

This is a contradiction that has baffled 
some of the most experienced astrono- 
mers. On the one hand, we say that we 
possess incontrovertible evidence that 
radiation pressure upon hydrogen atoms 
has a large preponderance over gravita- 
tion. We even maintain that this pre- 
ponderance results in expanding the 
chromosphere above its theoretically cal- 
culated elevation —a phenomenon that 
becomes exceedingly conspicuous in many 
stars other than the sun (Cepheids, su- 
pergiants). Yet, on the other hand, we 
fail to observe the escape of the atoms 


*I owe some illuminating comments on this 
problem to G. P. Kuiper, of the Yerkes 
Observatory. 





from undisturbed solar regions, and we 
are more than willing to concede that 
forces other than radiation pressure 
(such as magnetism) may be activating 
those atoms that produce violent Dop- 
pler shifts in solar flares and the like. 

This difficulty can be resolved when 
we realize that in the solar reversing 
layer and the chromosphere no single 
atom has a chance of escaping without 
first colliding with another atom and be- 
ing deflected by it. Hence, the end re- 
sult of a great many such collisions, act- 
ing in a general way outward from the 
sun, will be to blow up the gas. Onty 
at the extreme outer edge, where the 
chances of collision are exceedingly 
small, will an atom be blown off — and 
even then only so long as it is not fully 
ionized, for as a proton or an alpha par- 
ticle it is no longer capable of absorbing 
the quantum of energy that serves to 
propel it. Of course, it is then still 
activated outward by the process of 
radiation scattering, which affects mostly 
the free electrons, and by the pressure 
of corpuscular radiation. But electrons 
are so much lighter in weight than the 
protons and alpha particles that they 
would be incapable of dragging their 
heavy partners away from the sun. De- 
spite their temporary divorce, the elec- 
trons cannot get very far away from 
these partners, for the electrical forces 
between them compel them to remain 
together in space, even though they are 
no longer tied together in the form of 
neutral atoms. 

Thus, in the case of the solar system, 
the question arises: How long will an 
atom of hydrogen remain neutral and 
how fast will it be propelled by radia- 
tion pressure before it becomes perma- 
nently ionized? The answer is found 
in the theory of ionization, but we shall 
not pursue this line of reasoning further 
because it does not apply directly in the 
case of Pleione. In the spectrum of 
Pleione, during the shell stage of 1938- 
1952, the lines of hydrogen were strong 
and sharp. Neutral hydrogen was 
therefore quite abundant, and the ques- 
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tion of its ionization is not an important 
one. We might estimate that, on the 
average, the ring contained about one- 
half neutral hydrogen and one-half ion- 
ized hydrogen (protons and free elec- 
trons). Consequently, if the neutral hy- 
drogen was propelled outward, it must 
have dragged the other half with it, to- 
gether, of course, with the very small 
admixture of other chemical elements 
not so sensitive to radiation pressure. 

Merrill’s conclusion that the shell 
blew away when its density, or rather its 
thickness, had become greatly reduced, 
finds an explanation in precisely the same 
reasoning which explained the fact that 
the sun’s chromosphere does not normally 
blow away (only its outermost atoms 
do). 

If, for some reason, a ring has been 
formed, containing a large number of 
hydrogen atoms along a radius drawn 
from the center of the star, then the 
innermost atoms are exposed to the im- 
pinging quanta and corpuscles of the 
star’s radiation but cannot escape be- 
cause they will first collide with higher- 
lying atoms. The latter, on the con- 
trary, are shielded from the powerful 
quanta and particles so long as there are 
enough atoms in the shell below them. 
Their weight, like that of a heavy blan- 
ket, prevents the entire ring from ex- 
panding. 

It is only after the supply of atoms 
from below has ceased that at first some 
few outer atoms succeed in escaping, 
thereby reducing the optical thickness ot 
the layer. Finally, it becomes like a 
sieve that transmits most of the star's 
ultraviolet quanta and its corpuscles into 
the uppermost strata. It is then that 
the remaining gas blows off. 

This picture is not yet complete. We 
do not know what it is that allows the 
ring to form in the first place. As far 
as we can tell, the star’s own radiation 
does not undergo any measurable chang- 
es. But perhaps there are minor changes, 
too small to be observed, yet large enough 
to destroy the delicate balance between 

(Continued on page 254) 
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(ALILEO’S VISITS TO ROME- II 


By WALTER J. MILLER, S.J., Vatican Observatory 


INCE GALILEO would not yield 

to Bellarmine’s persuasion, the 

Dominican Father Michelangelo 
Segizzi, commissary of the Holy Office, 
at once imparted the solemn admonition 
to Galileo in the apartments of Cardinal 
Bellarmine on February 26, 1616; and 
Galileo promised to obey. Due to this 
submission, the subsequent decree of the 
Congregation of the Index, dated 
March 3, 1616, spared Galileo from 
any public prohibition of his books, al- 
though it did prohibit Copernicus’ book 
De Revolutionibus Orbium Coelestium 
until afew verbal corrections were made 
to show that the Copernican doctrine 
was taught only as a hypothesis for ex- 
plaining the observed facts of astronomy. 
On March 11th Galileo had a most 
cordial, three-quarter of an hour audi- 
ence with Paul V, to whom he confessed 
his fear of being thereafter continually 
persecuted by his calumniators. The 
Pope answered that both he and the 
Congregation had the highest opinion 
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The Villa Medici was Galileo’s abode during a number of his visits to Rome. 


moons of Jupiter with his telescope. 


gested to the architect, Annibale Lippi, by Michelangelo. 


of his integrity of life and sincerity of 
mind, and neither would easily believe 
any such calumnies against him. Paul 
V assured him repeatedly that, as long 
as he would be Pope, Galileo would be 
safe and even favored on every possible 
occasion. 

Quite definitely the Congregations of 
the Holy Office and the Index were in 
error. Even though the _ consultors 
could rightly disagree with those who 
believed that Galileo’s observations had 
already proved the heliocentric hypothe- 
sis to be a fact, still these same con- 
sultors had been amply warned of the 
possibility that the theory might later 
be proved a fact after all. They had 
closely examined Galileo’s irreproach- 
able reconciliation of the Scripture texts 
with his observations. ‘They knew that 
he cited the authority of St. Augustine, 
St. Jerome, St. Thomas Aquinas, and 
others who taught that the Bible does 
not aim to instruct us on the nature of 
the phenomena but limits itself to de- 
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scribing the appearances of things and 
for this purpose uses the terms in cur- 
rent usage. Legitimately, the Congre- 
gations could have issued a strictly dis- 
ciplinary decree forbidding Galileo to 
teach or even to hold the Copernican 
doctrine as a proved fact. But when 
the consultors and the Congregations 
and even the presiding Pope concurred 
in stigmatizing the doctrine as anti- 
scriptural and heretical, they made a 
lamentable mistake which with due care 
and caution they could have avoided on 
the basis of the evidence they already 
had in their possession. Though the 
implicit condemnation of Copernicanism 
as heretical in no way concerns papal 
infallibility (since Catholic doctrine at- 
tributes that prerogative only to the 
Pope’s solemn ex cathedra decisions and 
not to the decrees of Congregations), 
still the blunder was a grave one. 
Human prejudices and human passions 
may partially explain but they cannot 
excuse this, the crucial error in the 


From this garden in 1616 he observed the 
The villa was built in 1544, and the design of the interior facade shown here was sug- 
Napoleon purchased the building in 1801. Since 1803 it has 


been the Académie Francaise, where young French artists who have won the Prix de Rome come to live and study during 
their three-year scholarship. The dome of St. Peter’s may be seen off to the right. 


246 Sky AND TELESCOPE, August, 1952 











SERENISSIMO 


foprai due 








| IN FIORENZA, PerG Gio: Batifta Landini MDCXXXII. 


DIALOGO 
D I 

GALILEO GALILEI LINCEO © | 

MATEMATICO SOPRAORDINARIO 


_ DELLO STVDIO Di PISA. 
| E Filofofo, ¢ Matematico prime del 


GR.DVCA DITOSCANA. 


Doue ne i congreffi di quattro giornate fi difcorre 


MASSIMI SISTEMI DEL‘ MONDO | 
TOLEMAICO, E COPERNICANO; 


“Proponendo indeterminatamente le ragions Filofoftche, e Natural 
: tanto per luna , quanto per V'altra parte, 


VILEGI. } 





| CON LICENZA DE’ SVPERJORI, 


Ee Scie et Lae Sig eee nels Sur 


maa 


The title page of Galileo’s “Dialogues,” 


tragedy of Galileo as we see it today. 

Galileo for a few days before the end 
of his 1611 visit had stayed with the 
grand duke’s newly appointed ambassa- 
dor, Piero Guicciardini, at Villa Medici, 
Trinita dei Monti (now the seat of the 
Académie Francaise). During the 1616 
visit, and also during his next two so- 
journs in Rome, the Villa Medici was 
his usual abode. Its delightful gardens 
on the Pincian Hill were not only a 
constant joy for the country-loving sci- 
entist, but also enabled him in peace 
and quiet to prolong his telescopic ob- 
servations of the skies until late hours 
of the night. In fact, some of his 1616 
Roman observations of Jupiter’s moons 
have come down to us, with the times 


reckoned in hours and minutes from 
noon and_ specified juxta orologium 
Trinitatis. 


Galileo’s fourth visit to Rome was 
from April 23 to June 11, 1624. “The 
occasion of this trip was the accession 
of his friend of 12 years standing, the 
Florentine Cardinal Maffeo Barberini, 
to the papal throne as Urban VIII on 
August 8, 1623. Galileo’s book, J/ 
Saggiatore, on the nature of comets, ap- 
peared a few months later and bore a 
dedication to the new Pope. Urban 
VIII was much pleased, and even had 
the work read to him at table. Under 
such exceptionally favorable conditions, 
the ever-sanguine Galileo hoped to have 
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published in 1632, and the frontispiece, which shows Salviati (the champion for 
Copernicus), Sagredo, and Simplicio discussing the merits of the Ptolemaic and Copernican systems. 


the prohibition against his advocacy of 
Copernicanism removed once and for 
all. 

During those seven weeks in Rome, 
Urban VIII granted Galileo no less 
than six private audiences, the first one 
being for more than an hour. In the 
fifth audience the Pope showed his 
esteem of Galileo by gifts of a paint- 
ing, a silver and a gold medal, and some 
religious objects. In the last audience he 
promised Galileo a benefice for his son 
Vincenzio. However, there seemed no 
hope of his revoking the decree of 1616. 
According to Galileo’s friend, Cardinal 
Eitel Friedrich von Hohenzollern, Ur- 
ban VIII replied to the cardinal’s inter- 
cession in favor of Copernicanism by 
saying that there was no fear that any 
one would ever be able to prove the 
Copernican theory as necessarily true. 

Galileo’s fifth visit to Rome lasted 
from May 3 to June 26, 1630, and was 
concerned with (though only partially 
successful) obtaining a papal imprima- 
tur for his great Dialogo sopra i due 
massimi sistemi del mondo. There are al- 
lusions to this work (which at first was 
intended to have the title: On the Ebb 
and Flow of the Tides) in Galileo’s 
letters ever since his return from Rome 
to Florence in 1624, but the book was 
not completed in its final form until the 
beginning of 1630. The Dialogues 
consisted of a lively discussion of the 


relative merits of the Ptolemaic and 
Copernican world systems, but Galileo’s 
own lIctters and the text itself make it 
abundantly clear that the arguments 
which his spokesman proposed in the 
Dialogues were intended by Galileo to 
demolish the geocentiic hypothesis once 
and for all. 

The negotiations for the imprimatur 
dragged on until May of 1631, both be- 
cause of the reluctance of the appointed 
censor, Niccolo Riccardi, O.P., master 
of the Sacred Palace, and because of an 
outbreak of cholera in Rome. The 
plague prevented Galileo’s returning to 
Rome in 1631 or even the easy exchange 
of criticisms and corrections. Hence, 
in view of Galileo’s impatience to get 
the Dialogues in print, the inquisitor of 
the Holy Office in Florence was dele- 

gated to censor the book, the following 

very revealing instructions being given 
to him on May 24, 1631, by Father 
Riccardi, his fellow Dominican. 


The mind of His Holiness is that ‘he 
title and subject is not to be the ebb 
and flow of the tides, but unconditionally 
is to be the mathematical consideration 
of the Copernican theory of the earth’s 
motion, with the intention of proving that, 
apart from divine revelation and sacred 
doctrine, this theory could save the ap- 
pearances and answer all the objections 
which might be adduced either from ex- 
perience or from Aristotelian philosophy; 
however, absolute truth is nowhere to be 
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conceded to this theory but only hypo- 
thetic truth, that is, apart from the Scrip- 
tures. Also it must be shown that this 
work is written only to show that all the 
reasons are known which can be brought 
forward to support this theory, and that 
the theory banned in Rome has not been 
banned for lack of knowing those reasons. 


The printing of the Dialogues was 
finally finished on February 21, 1632, 
and at once a great furore ensued. This 
was partly due to personal complica- 
tions. In 1624, Urban VIII himself 
had given Galileo a metaphysical argu- 
ment which the Pope believed was an 
unanswerable proof of the falsity of the 
Copernican theory. At that time the 
Pope insisted on having this argument 
included in Galileo’s contemplated book 
on the heliocentric and geocentric hy- 
potheses. The two intelligent persons 
in the Dialogues are Salviati, a thinly 
veiled model of Galileo arguing. skill- 
fully for Copernicus, and Sagredo, the 
equivalent of Mr. Common Sense. The 
third person is Simplicio, the foolish 
simpleton who represents the Aristote- 
lian philosophers, and whose naive and 
faulty reasoning in favor of the Ptole- 
maic views is so facetiously refuted that 
he soon becomes a laughingstock for the 
intelligent reader. Unfortunately, Galli- 
leo put the Pope’s own argument in the 
mouth of Simplicio, without other com- 
ment than to have Salviati say, “A won- 
derful and truly angelic doctrine!” 
Galileo was certainly not foolish enough 
to wish to make fun of the Pope in a 
book whose very publication depended 
on having the papal imprimatur. But 
the imprudence furnished Galileo’s 
many enemies with an opportunity that 
they gleefully utilized to the full, by 
trying to poison the mind of Urban 
VIII against Galileo. 

However, too much _ importance 
should not be ascribed to the incident 
of Simplicio. We have the Pope’s own 
repeated assurances both that he believed 
Galileo never intended ridiculing him, 
and that the Pope’s chief concern was 
the “very serious danger for all of 
Christendom.” Urban VIII held that 
it was no longer a question of a mathe- 
matical theory but rather of impugning 
the veracity of Sacred Scripture. The 
Pope was much displeased when he 
found out that Galileo had_ patently 
flouted the 1616 decree forbidding him 
to teach Copernicanism, which had been 
declared by competent — ecclesiastical 
authority to be contrary to the Sacred 
Scriptures. Contempt for the Church’s 
authority in that day and age was not 
to be tolerated even in his friend. 

The Pope at once set up a special 
commission to make a full investigation 
both of the book and its doctrines and 
of the manner in which the imprimatur 
had been obtained without his knowl- 
edge. On April 17, 1633, after a 
month’s work, the commission handed 


in its report, complete with detailed 
proots of a fact nobody could deny, that 
Galileo had taught Copernicanism as a 
fact in flagrant disobedience of the 1616 
prohibition. In spite of the intercession 
of Galileo’s patron, the grand duke of 
Tuscany, and of other influential per- 
sonages, Urban VIII inflexibly insisted 
that the question be turned over to the 
Roman Inquisition for the routine proc- 
ess of that ecclesiastical court. Mean- 
while, Galileo had been summoned per- 
emptorily to Rome, where he arrived 
finally on February 13, 1633, on his 
sixth (and saddest) visit, which ended 
with Galileo in disgrace and a nominal 
prisoner of the Holy Office for the re- 
maining nine years of his life. 

The proceedings of the Inquisition 
in 1633 were not concerned with the 
truth or falsity of the heliocentric hy- 
pothesis, but only with the disciplinary 
question of Galileo’s disobedience. 
Galileo was personally examined by the 
commissary of the Inquisition on April 
12, April 30, and May 10, 1633. On 
June 16th Urban VIII presided over 
the decisive plenary meeting of the Holy 
Office, in the Quirinal Palace (now the 
oficial home of the president of Italy, 
as it was the home of Italy’s kings since 
1873). The Pope gave orders that 
Galileo was to recant before a full ses- 
sion of the Holy Office, was to be con- 
demned to prison at the discretion of 
the same Congregation, and was to be 
forbidden thenceforth to discuss in writ- 
ing or in speaking either the Ptolemaic 
or the Copernican hypothesis. 

Accordingly, on June 21st Galileo 
was summoned once more before the 
Inquisition, and in response to a ques- 
tion three times repeated, he abjectly 
affirmed under oath: “I do not hold and 
have not held this opinion of Copernicus 
since the command was given me that 
I must abandon it.” On June 22nd the 
solemn ceremony of the condemnation 
of Galileo and his public abjuration took 
place in the Aula Grande or Great Hall 
of the Inquisition. The sentence was 
first read to him, and then Galileo on 
his knees read the prescribed abjuration 
and signed the document. The apocry- 
phal story (first appearing in print only 
in 1761) that Galileo in rising from 
his knees muttered to himself the words, 
“Eppur si muove” (“And yet it does 
move’), seems to be only an interesting 
fable. The documents of the 1633 
process and those from 1616 as well are 
still preserved in the archives of the 
Vatican library, and have been pub- 
lished in full in Vol. XIX of the 
Edizione Nazionale. 

During 15 of the 20 weeks of Gali- 
leo’s last sojourn in Rome, he lodged 
with his close friend, Francesco Nicco- 
lini (now Tuscan ambassador, as his 
father Giovanni was before him), in 
Palazzo Firenze. After the abjuration, 
Galileo’s last days in Rome were spent 
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in custody at Villa Medici, from June 
24 until July 6, 1633, the day of his 


final departure from Rome. About 
three weeks were spent (April 12-30 
and June 21-24) in light confinement 
in rooms normally occupied by the In- 
quisition officials on the second floor of 
the Convent of Santa Maria sopra 
Minerva. 

In 1873, more than half of the 
Dominican Convent was appropriated 
by the Italian Government (as was also 
the nearby Roman College of the 
Jesuits, which was likewise closely as- 
sociated with Galileo), and the 1927 
Lateran Pact settlement of the Roman 
question legalized these and_ other 
seizures. Since a Dominican house of 
studies still remains in the unappropri- 
ated part next to the church, and since 
the cloister garden (where Galileo was 
permitted to walk) gives the only open 
view of the rooms on the second floor 
where Galileo was a prisoner of the 
Inquisition, it is worthwhile asking the 
porter at No. 42 Piazza della Minerva 
(illustrated on page 213 last month) 
for permission to enter. One of the 
Dominican fathers will point out where 
the really severe underground prisons of 
the Inquisition used to be, and also the 
narrow stairs by which the cardinals 
were wont to go up from the cloister 
portico to the second-floor Great Hall 
where the plenary meetings of the Holy 
Office were held. ‘The wing on that 
side of the cloister is the property of 
the Italian ministry of posts and tele- 
graphs. 

This same government ministry 
has maintained the Aula Grande, scene 
of Galileo’s abjuration, in excellent con- 
dition. This hall on the second floor is 
now used as the minister’s private li- 
brary, and the lamps on the long central 
table even have lampshades bearing the 
words, ““Eppur si muove.” (Permission 
to visit this interesting scientific shrine 
may be readily obtained from the 
Ufficio Informazioni at the main en- 
trance, No. 76 Via del Seminario.) A 
few minutes spent in this dimly lighted 
and solemn room bring the reverent 
pilgrim in spirit to the culminating 
moment of the tragedy of Galileo. 





LUNAR ATMOSPHERE 


The latest determination of a lunar 
atmosphere comes from France from 
Audouin Dollfus, who worked with the 
advice of the late Bernard Lyot. Using 
the Pic du Midi coronagraph and a 
polarimeter, Dollfus found that the bot- 
tom of the lunar atmosphere has a 
density less than a thousand-millionth 
of the terrestrial atmosphere. ‘This 
limit is 10 times less dense than had been 
obtained from photometric measure- 
ments in 1949. It is, however, possible 
that local or transitory values may be 
somewhat higher. 
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NEWS NOTES 


SIX THOUSAND TONS 
PER DAY 

Dr. Frederick C. Leonard, Univer- 
sity of California at Los Angeles, esti- 
mates that the amount of meteoritic 
material, including the ashes of burned- 
out meteorites and the unburned micro- 
meteorites, that falls on the earth each 
day is 6,000 metric tons. Earlier esti- 
mates have been very small compared 
to this, of the order of one metric ton 
per day. 

According to Dr. Leonard, since 
there are some 200 million square miles 
on the earth’s surface, the meteoritic 
dust collected on each square foot 
amounts to only one millionth of a gram 
per day, which is the same as a gram 
per square foot every 3,000 years. Were 
this accretion to continue at this rate 
long enough, the mass of the earth 
would be doubled in three quadrillion 
years, but this is a million times longer 
than the present estimated age of the 
earth, three billion years. 


120-INCH DOME COMPLETED 
In March the building for the Lick 


Observatory 120-inch_ telescope was 
completed. It is described in an illus- 
trated account by W. W. Baustian in 
the Publications of the Astronomical 
Society of the Pacific for June, 1952. 

The dome can be rotated once in five 
minutes, while the up-and-over main 
shutter has a fast motion of 20 feet per 
minute, and a slow motion of 2.5 feet 
per minute. ‘The prime-focus elevator 
moves at 30 feet per minute. It is 
uniquely mounted across the shutter 
opening. Insulating panels on the in- 
ner surface of the dome have an em- 
bossed pattern of 1I-inch squares which 
helps soundproof noises _ originating 
within the dome. 

The building contains four offices, a 
visitor’s gallery, staff rooms, the optical 
shop, space for an electronics laboratory, 
a coude room at the south end of the 
polar axis, three air-conditioned win- 
dowless bedrooms, darkrooms, and 
storerooms. 

Installation of the grinding equip- 
ment for the mirror has been in progress 
in the optical shop, and work on the 
mirror itself was scheduled to begin this 
summer. ‘The figuring of the large and 
auxiliary mirrors will be under the su- 
pervision of Don Hendrix, superin- 
tendent of the optical shop of the Mount 
Wilson and Palomar Observatories. 

Meanwhile, the University of Cali- 
fornia has announced that contracts for 
the mounting have been awarded to the 
Judson  Pacific-Murphy Corporation, 
Emeryville, Calif., for $938,483. The 
two-pronged steel fork will weigh 85 
tons, carrying a 35-ton steel tube hold- 
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ing the mirror. With this type of 
mounting, the whole sky will be ac- 
cessible except for a strip close to the 
horizon. 

Dr. C. D. Shane, director of Lick 
Observatory, estimates that both the 
mirror and the mounting will be com- 
pleted at about the same time, explora- 
tion of the heavens with the 120-inch 
to begin in two or three years. 


ANNEALING TEMPERATURES 

Recent experiments at the National 
Bureau of Standards have shown that 
annealing temperatures of optical glass 
can vary over a wide range without de- 
creasing the very high refractive homo- 
geneity obtainable. The results re- 
ported by L. W. Tilton, F. W. Ros- 
berry, and Florence Badger suggest a 
great possible saving in time and mate- 
rials in the future manufacture of op- 
tical glass. 

As glass passes from the liquid to the 
solid vitreous state, strains are set up 
which seriously affect both its mechani- 
cal and optical properties. Annealing, 
or heating to a temperature just short 
of the softening point, holding at a 
somewhat lower temperature, and cool- 
ing gradually, releases the strains and, 
when properly carried out, gives optical 
glass of uniform refractive index. The 
refractive index is affected by both tem- 
perature and composition. Heretofore 
it has been felt that the required uni- 
formity in refractive index could not be 
obtained except at maximum density, 
which, in turn, requires the lowest 
feasible holding temperature. ‘This 
meant that undue consideration had to 
be given to the composition of the glass 
for any desired index of refraction. The 








IN THE CURRENT JOURNALS 


MOLECULES OF GAS AND GRAINS 
OF DUST IN INTERSTELLAR 
SPACE, by C. S. Beals, Journal, Royal 
Astronomical Society of Canada, March- 
April, 1952. “Most astronomers now 
believe that the total mass of inter- 
stellar matter is greater than that of 
the stars and that the process of the 
condensation of stars may still be going 
on.” 

IFE AND ITS EVOLUTION FROM 
AN ASTRONOMICAL VIEW- 
POINT, by E. J. Opik, Irish Astro- 
nomical Journal, March, 1952. “Thus, 
the present pageant of life on the sur- 
face of our planet is the first, the only, 
and the last chance, without any pros- 
pect of repetition.” 

"HE SOUTHERN SKY, by Bart J. 
Bok, Scientific American, July, 1952. 
An account of photographic investiga- 
tions with the new Schmidt telescope in 
South Africa. 








work carried out at the Bureau of Stand- 
ards, however, shows that optical glass 
of high quality for precision optical 
instruments can be obtained from an- 
nealings in which the holding tempera- 
ture is 30 or 40 degrees centigrade above 
the lowest feasible annealing tempera- 
ture. 


LUNAR OBSERITERS, 
ATTENTION 

Only from time to time does one hear 
speculation on the possibilities for ob- 
serving meteors or meteoritic impacts on 
the moon. Since observations of lunar 
meteors are at best uncertain, it is very 
important that suspected objects be 
seen simultaneously from at least two 
stations. In the current issue of the 
Strolling Astronomer, a list is given of 
10 possible lunar meteors observed by 
Lyle TI’. Johnson at La Plata, Md., with 
a 10-inch reflector. His observations 
represent 19 hours at the telescope on 
18 different dates in 1951. Six of the 
10 objects were reported as ‘“‘fashes,” 
the others as moving specks, two of them 
having projected path lengths of about 
80 and 110 miles. Observations such 
as these but made in duplicate are ex- 
tremely important for solving the mys- 
teries of a possible lunar atmosphere, as 
well as for ascertaining the frequencies 
of extremely large meteoritic bodies. 


ASTRONOMERS TO SPEAK 
BEFORE OPTICAL SOCIETY 


The annual meeting of the Optical 
Society of America will be held at the 
Hotel Statler, Boston, Mass., on Oc- 
tober 9, 10, and 11, 1952. An address 
will be given by the 1952 Ives medalist, 
Dr. Ira S. Bowen, director of Mount 
Wilson and Palomar Observatories. 
Following the dinner Friday evening, 
Dr. Harlow Shapley, of Harvard Ob- 
servatory, will speak on the contribu- 
tions of optical instrumentation to as- 
tronomy. 

The meeting will be open to non- 
members of the society, and all inter- 
ested persons are invited to attend. 
Copies of the program may be procured 
from Dr. Arthur C. Hardy, secretary, 
Optical Society of America, Massachu- 
setts Institute of ‘Technology, Cam- 
bridge 39, Mass. 


THE AEROPAUSE 

Science Service reports a suggestion 
by Drs. Konrad Buettner and Heinz 
Haber, of the University of California 
at Los Angeles, that the region of the 
air heretofore vaguely referred to as the 
upper atmosphere be called the aero- 
pause. It is to be defined as the por- 
tion between approximately 12% and 
125 miles altitude, where conventional 
airplanes cannot fly but where from 
other standpoints the conditions of outer 
space have not been reached. 
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Amateur Astronomers 


ACTIVITIES AT THE NORTHEAST REGIONAL CONVENTION 


MOVIE of Chubb Crater, with 

commentary by Dr. V. Ben Meen, 
director of the Royal Ontario Museum 
of Geology and Mineralogy, ‘Toronto, 
who brought the attention of astrono- 
mers to its meteoritic origin, highlighted 
the Northeast regional convention. 
About 75 league members attended the 
meetings at Buffalo and Rochester on 
the weekend of May 30-June 1. Dr. 
Meen’s talk was entitled, “Solving the 
Riddle of Chubb Crater.” 

The convention opened at the Roches- 
ter Museum of Arts and Sciences with 
a session for reports from the 17 re- 
gional societies. Ralph K. Dakin, of 
Rochester, described filters for observa- 
tions in daylight; Dr. Henry E. Paul, 
Norwich, N. Y., described and demon- 
strated his birefringent monochromator 
for solar prominence observing; and 
Paul W. Stevens, regional chairman, 
showed Kodachrome slides of 1951 solar 
eclipses and a short motion picture of 
the February, 1952, lunar eclipse. 

In the evening, the delegates were 
welcomed by curator Beaumont New- 
hall to Eastman House, former home 
of the late George Eastman, and now 
a museum of photography, where they 
examined an exhibit of astronomical 
photographs. Almost 200 of the Roches- 
ter public, in addition to conventionites, 
attended Dr. Meen’s lecture, afterwards 
taking advantage of clear skies to ob- 
serve through eight instruments set up 
in the Eastman Garden by members of 
the Rochester society. 

A tour of Eastman House on Satur- 





day morning was followed in the after- 
noon by a trip to Niagara Falls. Be- 
tween the Whirlpool State Park and 
Buffalo, the delegates visited the private 
observatory of Walter Semerau. The 
banquet at the Buffalo Trap and Field 
Club included short talks by Dr. F. 
Shirley Jones and Robert Hermes, who 
was photographer on the 1950 expedi- 
tion to Chubb Crater. Afterwards, a 
visit was paid to the Buffalo Museum 
of Science, which has a Spitz plane- 
tarium in regular operation. An illus- 
trated lecture on space travel was given 
by Kurt Stehling, Bell Aircraft Corpo- 
ration. ‘The Kellogg Observatory was 
used for observing that evening, before 
the return trip to Rochester. 

The cencluding business session was 
held Sunday morning, at Cutler Union 
on the University of Rochester campus. 
There was an open forum on observing 
programs, in which Claude H. Smith, 
regional director of the American Me- 
teor Society, told how to observe and 
report a fireball. Dr. Carl W. Gart- 
lein, Cornell University, described a 
new graphic report for auroral obser- 
vations. Clarence Johnson, of Schenec- 
tady, junior activities chairman of the 
league, presented an “Introduction to 
Junior Astronomy.” 

Officers of the Northeast region were 
elected as follows: chairman, Mr. John- 
son, Schenectady; vice-chairman, Ed- 
ward Lindberg, Buffalo; secretary, 
Edwin M. Root, Rochester; treasurer, 
Mrs. Helen Velardi, New Haven. 

Among those attending the conven- 








Members of the Astronomical League att 


tion were G. R. Wright, president of 
the Astronomical League; Grace C. 
Scholz, executive secretary; and Mabel 
Sterns, editor of the Astronomical 
League Bulletin. 


KEY TO GROUP PHOTOGRAPH 


The numbers apply from left to right. The 
letters stand for the metropolitan areas of the 
following cities: B, Boston, Mass.; NH, New 
Haven, Conn.; NY, New York, N.Y.; P, 
Portland, Me.; R, Rochester, N. Y.; S, Spring- 
field, Mass.; W, Washington, D. C. 

1, Mrs. C. Cook, B; 2, W. Hollingsworth, 
R; 3, Elizabeth Fazekas, W; 4, C. Cook, B; 
5, Grace Scholz, W; 6, R. Gagan, B; 7, J. 
Gagan, B; 8, E. Rademacher, NH; 9, G. 
Milne, R; 10, Mrs. E. Rademacher, NH. 

11, J. Welch, S; 12, Mrs. J. Welch, S; 13, 
E. White, R; 14, Mrs. E. White, R; 15, M. 
Ream, R; 16, F. Velardi, NH; 17, Una 
Wheeler, R; 18, L. Magruder, R; 19, Lillian 
Budd, NH; 20, Sara Furnald, NH. 

21, Mrs. F. Velardi, NH; 22, Florence Wel- 
ter, NH; 23, V. Ben Meen, Toronto, Ont.; 
24, M. Calkins, R; 25, G. Walker, Buffalo, 
N. Y.; 26, Mrs. P. Stevens, R; 27, Lillian 
Goetz, Schenectady, N. Y.; 28, C. Field, R; 
29, J. Patterson, B; 30, M. Groff, R. 

31, P. Stevens, R; 32, C. Daniels, P; 33, 
Mrs. C. Daniels, P; 34, Louise Zeitler, R; 35, 
Mabel Sterns, W; 36, R. Mallett, NY; 37, E. 
Oravec, NY; 38, Mrs. R. Mallett, NY; 39, K. 
.Weitzenhoffer, NY; 40, Mrs. C. Foster, R. 





Left: Dr. V. Ben Meen described his explorations of the crater in Ungava, Canada, from the platform in the Dryden Thea- 
ter. Right: Dr. Henry Paul demonstrated his birefringent polarizing monochromator and displayed a sample of the optical 


quartz required in its construction. 
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Photographs by Bill Hollingsworth. 
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41, E. Epstein, NY; 42, Mrs. R. Dakin, R; 
43, E. Root, R; 44, H. Paul, Norwich, N. Y.; 
45, J. Johnson, R; 46, Mrs. J. Johnson, R; 
47, Ralph Wright, Worcester, Mass.; 48, Mrs. 
J. Smith, R; 49, B. Cleveland, Elmira, N. Y.; 
50, J. Smith, R. 

51, R. Dakin, R; 52, C. Foster, R; 53, Irene 
Warthen, W; 54, G. R. Wright, W; 55, S. 
Weber, R; 56, Mrs. G. R. Wright, W. 





MIDDLE EAST CONVENTION 


Detroit will be the focal point of Mid- 
dle East amateurs on September 5-6 for 
the regional Astronomical League conven- 
tion. The Pontiac-Northwest Detroit As- 
tronomers Association and the Detroit 
Astronomical Society will be the hosts, 
with the Wayne University science build- 
ing as the site of meetings and exhibits. 

In the vicinity is the Cranbrook Insti- 
tute of Science, site of the national conven- 
tion in 1947, The societies’ state fair ex- 
hibition, where thousands last year first 
looked through a telescope, can be seen 
in operation at the Michigan State Fair. 

Meetings will include papers from the 
members of the region, a junior session, 
and lectures by several professional astron- 
omers. Tours will be arranged to Ford’s 
Greenfield Village and the Edison Mu- 
seum in Dearborn. 

Rooms may be reserved at the student 
center at Wayne University at $1.50-$2.00 
per person. Mrs. Mabel Chircop, 163 
Prospect St., Pontiac, has charge of res- 
ervations. Those wishing to present pa- 
pers should write the undersigned. 

MRS. OLIVE GRUNOW 
26520 W. Chicago 
Detroit 28, Mich. 





THIS MONTH’S MEETINGS 


Dallas, Tex.: Texas Astronomical So- 
ciety. August 25, 8 p.m., field meet, home 
of Mr. and Mrs. Ralph Ingraham, 2720 
Poinsetta Dr. 

Indianapolis, Ind.: Indiana Astronomi- 
cal Society. August 3, 8 p.m., observa- 
tion meeting, Butler University. J. E. 
Tamblyn, “Meteors.” 

Los Angeles, Calif.: Los Angeles As- 
tronomical Society, 7:45 p.m., Griffith Ob- 
servatory. Paul Roques, Griffith Observa- 
tory, “Eclipsing Binaries.” 

Miami Springs, Fla.: Gulfstream Astro- 
nomical Association, 8 p.m., intra-mural 
armory, main campus, University of Mi- 
ami. August 22, Norman S. Bean, tech- 
nical adviser, WTVJ, “Simple Lenses and 
Their Use in Television, Photography and 
Astronomy.” 


NortH CENTRAL REGION 
ORTY-ONE MEMBERS of the 


North Central region met June 
7th at the Milwaukee County Histori- 
cal Exhibits Building for the sixth an- 
nual regional convention. Dr. C. C. 
Wylie, of the State University of Iowa, 
gave the principal address; he spoke 
about meteors in space, their entry into 
the earth’s atmosphere and their re- 
covery as meteorites and meteoritic dust. 
He discussed many of the recent spec- 
tacular meteors, including the great fire- 
ball of July 22, 1949. 

Five talks were presented by members 
of the region in the morning session, in- 
cluding a paper by Dr. Albert Schatzel 
and one by W. M. Lorenz, both of the 
Adler Planetarium in Chicago. Wil- 
liam B. Albrecht, president of the Mi:!- 


g the Northeast convention gathered near a sundial in Eastman House gardens for this photograph by Bill Hollingsworth. 


waukee Astronomical Society, discussed 
auroras; and Ralph Buckstaff, of Osh- 
kosh, Wis., reported on solar activity in 
1952. 

Dr. Harvey Pettit, of Marquette 
University, highlighted the banquet with 
a speech on “Curiosity.” Practically 
the entire party drove to the Milwaukee 
Astronomical Society observatory fol- 
lowing the dinner. Delegates took ad- 
vantage of an almost perfect sky to ob- 
serve Mars and Saturn with the society’s 
telescopes. 

New officers elected at the business 
meeting were Joseph Anderer, Chicago, 
chairman; Dr. Schatzel, Chicago, vice- 
chairman; Charles Sturtzen, Milwau- 
kee, secretary-treasurer; and Roy Dodd, 
Milwaukee, regional councilor. 

CHARLES STURTZEN 
Milwaukee Astronomical Society 





WESTERN CONVENTION 
PROGRAM 


The opening of the fourth annual con- 
vention of western amateurs on Monday 
morning, August 18th, at the Leuschner 
Observatory of the University of Cali- 
fornia, will include a business session and 
an address by Dr. Otto Struve, director 
of the observatory, on “The Amateur’s 
Place in Astronomy.” The afternoon ses- 
sion will be devoted to papers. On Mon- 
day evening, the annual dinner will be 
held at the Claremont Hotel ($3.65 per 
person, including tax and tip), followed by 
a star party. 

Tuesday, there are scheduled the pres- 
entation of papers, viewing of exhibits, 
and probably some tours. On Wednesday, 
following a session for papers, visitors 
will leave for Lick Observatory, on Mt. 
Hamilton. This trip is strictly limited to 
those registered for the convention, and 
children under 14 may not participate. 

The convention registration fee is $2.00 
per person. New dormitories on the 
campus are available, but not for children 
under 14, the maximum cost to be $3.00 
per night per person. Advance notice for 
reservations should be given, stating 
whether they are for a man, or woman, or 
a married couple, and for which nights. 
Meals will be available at campus cafe- 
terias. 

Special tours are scheduled to the Uni- 
versity of California cyclotron on Sunday 
afternoon, August 17th, preceding the con- 
vention opening, and other tours may be 
made to the California Academy of Sci- 


ences, private observatories in Eastbay, 
and to the physics, chemistry, mining, en- 
gineering, geology, and other departments 
of the university. 

Checks for registration should be made 
payable to the Eastbay Astronomical So- 
ciety, and all communications should be 
addressed to the undersigned, secretary of 
the convention committee. 

MISS H. E. NEALL 
1626 Chestnut St. 
Berkeley 2, Calif. 





MID-STATES CONVENTION 


The Mid-States region of the Astro- 
nomical League will convene on Septem- 
ber 5th to 7th in St. Louis, Mo., when the 
St. Louis Amateur Astronomical Society 
and the Astronomical Society of Emerson 
Electric Company will act as co-hosts. 
Meetings wiil be held at the Emerson 
Electric Company auditorium, park, and 
observatory, and at the St. Louis Uni- 
versity Institute of Technology. 








RECENT ISSUES WANTED 


Unprecedented demand has exhausted 
the February and April, 1952, print- 
ings of Sky and Telescope, and the 
May issue is in short supply. We shall 
be pleased to refund 40 cents for each 
copy of these issues that is returned 
to us in good condition. Please wrap 
them carefully, as otherwise they may 
not be acceptable for re-use. 


SKY PUBLISHING CORPORATION 
Harvard Observatory, Cambridge 38, Mass. 
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Many drawings were combined to produce this globe of Mars at the Lowell 
Observatory. This face centers at longitude 270°, corresponding generally to 
the region of Mars’ surface that is shown in the photograph below. 


Our Neighbor Mars 


By Tuomas R. CAvE, JR. 


HE YEAR was 1877, and late on 
an August evening Giovanni Schia- 
parelli was using the excellent 8'%4- 

inch refracting telescope of the Univer- 
sity of Milan. He was observing the 
planet Mars that evening as he had ob- 
served it every clear night for more than 
two months, endeavoring to survey the 
Martian surface trigonometrically so 
that more precise mapping might be 
possible. 

Mars was closer to the earth than it 
had been for more than 15 years; and 
on that evening, seeing was excellent. 
At times the small disk of the planet 
seemed to remain stationary for several 
seconds before minor atmospheric dis- 
turbances blurred the image, momen- 
tarily erasing the finer details on the 
globe. As Schiaparelli looked he sud- 
denly saw a fine straight line flash out 
across the reddish desert connecting two 
of the maria. ‘This first glimpse was 
followed by others of fine straight and 
curving lines, some crossing one another. 
Night after night Schiaparelli observed 
and mapped an ever-increasing number 
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of these lines, and in a few months an- 
nounced to the astronomical world his 
discovery of canali (meaning channels) 
on the Martian surface. 

Schiaparelli’s discovery of these fine 
linear markings was the spark that set 
off the most fervent battle in modern 
astronomy. ‘lhe very existence of the 
canals was one of the great issues, as 
well as the interpretation of their true 
nature. For nine years Schiaparelli 
stood alone; no other observer, even 
those with far more powerful instru- 
ments, could detect the network of lines. 

A famous English amateur astrono- 
mer, A. Stanley Williams, was the first 
to come forward and champion the ex- 
cellent observations of Schiaparelli; us- 
ing but a 6%-inch Calver reflector he 
first observed the canals and confirmed 
their existence in 1886. ‘The two French 
astronomers, Perrotin§ and Thollon, 
closely followed Williams in successfully 
observing them with the great 30-inch 
Nice refractor. Soon other observers by 
the score throughout the world were 
seeing the canals, but in differing degrees 
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of Percival Lowell on 





of clarity — some found them extremely 
fine and sharp, while others noted them 
to be faint, wide and diffuse. 

This great controversy of the Mar- 
tian canals excited one of America’s most 
wealthy and able diplomats, Percival 
Lowell. While American ambassador 
to Japan, Lowell had a fine 6-inch Clark 
refractor mounted in the embassy, where 
he spent his spare hours observing the 
planet and corresponding with Schiapa- 
relli about the problems of Mars. 
Lowell’s enthusiasm and interest grew 
rapidly. Learning of Schiaparelli’s fail- 
ing eyesight he returned to America, and 
immediately placed an order for a 24- 
inch Alvan Clark refracting telescope. 
He borrowed an 18-inch refractor to 
use while awaiting delivery of the larger 
instrument, and quickly erected an ob- 
servatory on the great high plateau of 
northern Arizona on a hill overlooking 
the city of Flagstaff, a site affording 
some of the world’s finest seeing. “The 
Lowell Observatory opened in 1894, and 
during the intervening 58 years more 
valuable work on Mars has been done 
there than at any other place. The work 
Mars and the 
other members of our solar system has 
been ably continued by the Slipher broth- 


‘ers, Lampland, Tombaugh, Giclas, and 


several others. 

Today, Lowell Observatory has in its 
files photographic plates with more than 
400,000 images of Mars. Many show 
undeniable lines across the desert regions 
and dark maria of the planet. Where 
these lines intersect often small dark 
oval spots, oases, exist. 

The mathematical precision and 
straightness of the markings, some even 
appearing to be curves following great 
circles of the planet, have given rise to 
various explanations. It was Lowell 


who believed that perhaps a race of in- 
telligent beings lived-or had once existed 
in the forgotten past and, realizing that 
their planet was dying from lack of 
water, constructed these canals to carry 
the remaining water in the polar areas 





Syrtis Major and other features in this 
photograph are identified in the globe 
above. Yerkes Observatory photograph. 











across the deserts to the more fertile 
maria. 

Many scientists see little reason to be- 
lieve the markings to be constructed by 
any form of intelligent beings, and ar- 
gue that they result from natural causes, 
such as bombardment by small asteroids, 
causing fissure cracks in the surface in 
which low forms of plant life similar to 
our lichen develop and die with the 
changing seasons. Others have thought 
them volcanic cracks, glacial tracks, or 
even rain tracks. Whatever the causes 
may be, these linear details do appear 
both visually and photographically. 

It is unwarranted for any person, 
whether he be amateur or professional, 
to state that since he cannot see Martian 
fine detail and canals after a few casual 
observations, such detail is not there. 
One might politely guess that this is 
exactly what has happened at times in 
the past when famous professional as- 
tronomers have so stated. If they were 
actually to set themselves down to ob- 
serve in earnest with good instruments 
for a period of several weeks when Mars 
was well placed, they probably would be- 
gin to see at least some of the more 
prominent and more easily observable 
canals. ‘This training of the eye and 
increase of visual acuity through practice 
cannot be underestimated when studying 
visually the surface details of the planets. 

Mars presents a multiplicity of inter- 
esting features for homemade telescopes 
as well as for large observatory instru- 
ments. On our near neighbor we find 
seasons similar to our own but twice as 
long, and a sidereal day 41.3 minutes 
longer than our own. We find great 
expanses of desert areas, orange-yellow 
in color, occupying some two thirds of 
the Martian surface and contrasted 
sharply with the darkish green and some- 
times bluish maria (thought to be seas 
by the early astronomers). 

Brilliant white caps, perhaps of frost, 
form in the Martian polar regions in 





Mars, as drawn by the author at Low- 

ell Observatory, 6:45 UT May 25, 

1952, central meridian 70°. A power of 

550 was used with the 24-inch refrac- 

tor; Mars was 16 seconds of arc in ap- 
parent diameter. 





This is the other side of the Mars globe shown opposite. 


late autumn and early winter and begin 
to melt and evaporate shortly after the 
Martian vernal equinox. ‘These polar 
caps never entirely disappear, though in 
the summer they seem very small and 


dull, being then obscured by white 
clouds. Sublimation is perhaps much 


more extensive on Mars than on the 
earth, much of the polar snow changing 
directly from the solid to the gaseous 
state. 

As we watch the polar caps diminish 
in size with advancing spring and sum- 
mer, we note that the maria, which have 
been faded and brown in color, now 
darken and assume a green and some- 
times bluish tone, strong evidence indeed 
of a growth of some type of vegetation. 

White and yellow clouds are often 
seen high in the Martian atmosphere and 
may appear on any part of the surface, 
but seem to have a strong affinity for 
certain areas. “These are often scarcely 
visible near the central areas of the 
planet but become prominent near the 
limb and terminator, occasionally pro- 
jecting onto the dark sky or night side 
of the planet. Measurements indicate 
that some of these clouds rise to altitudes 
of more than 20 miles above the Martian 
terrain and are carried over the planet’s 
surface by moderate winds of from four 
to 25 miles per hour. The surface at- 
mospheric pressure is most probably com- 


August, 1952, SKY AND TELESCOPE 


It is centered at 


Martian longitude 90°, roughly the longitude of the drawing below. South is at 
the top. Lowell Observatory globe photographs. 


parable to our terrestrial atmosphere at 
elevations of about 30,000 to 45,000 
feet. 

Every two years and two months Mars 
reaches opposition, but due to the high 
eccentricity of the orbit it varies greatly 
in its distance from the earth at op- 
position, from 35 million miles when 
closest to 63 million miles when most 
distant. Oppositions, at Mars’ peri- 
helion, when the planet is closest, al- 
ways occur in late summer, and we then 
see the southern hemisphere of the planet 
tilted toward the earth by about 20 de- 
grees, but the planet is also then far 
south in the ecliptic path and not so 
favorably placed for telescopic observers 
in the earth’s Northern Hemisphere. 
Oppositions at aphelion, when Mars is 
farthest, occur when the planet is well 
north in the ecliptic path and its northern 
hemisphere is strongly tilted toward the 
earth; these always occur in late win- 
ter, and observers in our northern lati- 
tudes experience much less difficulty 
from bad seeing, because the planet then 
rides much higher in our skies. “UVhe ap- 
parent angular diameter of the planet’s 
disk varies from 25 seconds of arc when 
nearest to 13% seconds of are when 
Mars is at a most distant opposition. 

The period of months before and after 
an opposition, when Mars may be rea- 
sonably well observed telescopically, is 
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A 12¥4-inch reflector at 380x and 600x 
was used by the author while making 
this drawing of Mars on April 1, 1952, 
at 8:10 UT. Mars’ diameter was 13.5 
seconds, central meridian 204°. 


usually called an apparition of Mars. 
The observer will normally expect to 
see more and recognize finer detail dur- 
ing the more favorable apparitions, when 
Mars is much closer to the earth, but 
considerable detail may be seen even dur- 
ing a very distant and unfavorable ap- 
parition. 

Through the writings, photographs, 
and drawings of many competent observ- 
ers, our neighboring planet becomes in- 
creasingly interesting. From them we 
conclude that Mars is a cold sphere not 
unlike our earth, with an atmosphere, 
rarefied but existent, ice and snow caps 
and some form of vegetation, large areas 
of desert land, no prominent mountains, 
a wide range of temperatures from noon 
to midnight, no extended bodies of 
water, but with linear detail stretching 
across the deserts sometimes for thou- 
sands of miles. 

‘To the amateur with his limited equip- 
ment Mars may be just as interesting 
and exciting an object as to the profes- 
sional astronomer in a large observatory. 


First, he may observe what he wishes 
and as often as he may find time. He 
is not committed to a definite prear- 
ranged program of research. Few pro- 
fessionals have the opportunity to do 
much planetary work, and to observe 
Mars and become an experienced ob- 
server of the planet requires considerable 
time and patience — and not necessarily 
large telescopes. 

Probably a really excellent 12-inch 
reflecting telescope will show on occa- 
sions of fine seeing about 90 per cent of 
all visible detail on the surface of Mars. 
The remaining 10 per cent will be 
mainly fine details in the maria and nar- 
row canals and oases. It is also true 
that a very large portion of the detail 
within range of a fine 12-inch reflector 
can be perceived even with a 6-inch in- 
strument provided it is of very high op- 
tical quality. Remember that Williams, 


the second man to see the Martian 
canals, accomplished this with a 61%-inch 
reflector. Undoubtedly his telescope 


was of no better optical quality than at 
least some of the homemade and profes- 
sionally made mirrors of today. ‘There- 
fore, the amateur who begins in earnest 
to observe Mars, not for a few days 
each apparition near the time of opposi- 
tion, but for at least a few months both 
before and after the opposition date, will 
gradually, and unconsciously at first, 
train his eye to see more and more actual 
detail on the disk of Mars. 

He can expect to see only a very 
small amount of detail when he makes 
his initial observations. The polar caps 
are decidedly the easiest objects, then 
the most prominent maria. First views 
of Mars are always disappointing, but 
with a little practice in observing the 
planet from night to night the beginning 
observer will soon see much finer details. 
During the current apparition, Mars 
presented an angular diameter of only 
16.8 seconds of arc on May 8th, when 
closest to the earth. The 1954 and 1956 








An 8-inch reflector at 350x was used 

by the author while making this draw- 

ing of Mars on June 2, 1952, at 4:55 

UT. Mars’ diameter was 15.4 seconds, 
central meridian 330°. 


apparitions will be much more favorable, 
although the planet will not be as high 
in the southern sky. 

From personal experience in observing 
Mars at every apparition since 1937, the 
writer would recommend that the be- 
ginner use nothing smaller than a 6-inch 
reflector of reasonably long focus, at 
least 48 inches or longer, or a 4-inch re- 
fractor of f/15. Mars is normally best 
seen with magnifications of 200x or 
more, but even experienced observers of 
Mars seldom use magnifications above 
500x, regardless of the apertures of 
their telescopes. Some observers prefer 
to use an orange or amber filter over the 
eyepiece to increase contrasts and in 
larger instruments to dim somewhat the 
glare of the bright disk. 

General interest in the several fasci- 
nating problems of Mars and its canals 
has considerably increased in recent 
years. Once the amateur has begun to 
observe the planet seriously, he will find 
no other field of observational astronomy 
as interesting and intriguing. 





PLEIONE —A STORY 
OF COSMIC EVOLUTION 
(Continued from page 245) 


a stationary shell and one that blows off. 

Another riddle is presented by Mer- 
rill’s discovery that the explosive out- 
ward motion is best measured in those 
hydrogen lines that are close in the spec- 
trum to the so-called Balmer limit. It 
is not present in Ha and HB. Yet, 
we know that in some other stars, for 
example, in Deneb (a Cygni), it is He 
that shows the escape of the outermost 
hydrogen atoms, while the other lines do 
not. We have thus previously believed 
that in the light of Ha we observe only 
those strata of a gaseous layer that lie on 
the surface of Pleione’s shell, while the 
lines near the Balmer limit come from 
great depths inside the layer. Hence, it 
seemed reasonable that Ha would show 


the escape of the atoms, while the other 
lines would record only the existence of 
a blown-up chromosphere. 

Merrill cautiously poses the question: 
“Is the effective level of formation of 
the dark hydrogen lines near the limit of 
the Balmer series higher than that for 
lines of greater wave length?” And he 
promises “‘to discuss this interesting ques- 
tion in future papers.” In the meantime 
he even more cautiously adopts the fol- 
lowing order of increasing height of ori- 
gin of the various spectral lines in the 
shell of Pleione: (bottom) Ha, HB, Hy, 
nickel, iron, H15, titanium, chromium, 
H25 (top). 

There is no question that the observa- 
tional results agree with Merrill’s con- 
clusion. Yet, it is difficult to suppose 
that Ha is really produced at a lower 
level than H25. ‘To the present writer 
another explanation, also hinted at by 
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Merrill, appears the more probable one: 

The Doppler effect of the explosion 
is essentially recorded by unsymmetrical, 
violet-displaced absorption wings of the 
hydrogen lines. These wings should be 
stronger in Ha than in H25. But rela- 
tively even stronger are the Ha emission 
components, on both sides of these com- 
plex absorption lines. The violet com- 
ponent of Hae emission, though not as 
strong as the red component, may thus 
completely obliterate the violet absorp- 
tion wing. In the other hydrogen lines, 
especially at H25, the emission is negli- 
gibly faint, while the absorption wings, 
though not as strong as in Ha, are still 
easily visible. 

This rather technical detail may ap- 
pear superfluous to the reader. Yet, 
upon it hinges the acceptance or rejection 
of the entire theory of shell formation 
and shell destruction. 














BOOKS AND THE SKY 


ASTROPHYSICS 
J. A. Hynek, editor. McGraw-Hill Book 
Company, Inc., New York, 1951. 703 
pages. $12.00. 


t ling BOOK under review represents 
a new and interesting departure in 
the field of astronomical publications that 
may start a trend in the preparation of 
astronomical textbooks. The idea for the 
volume, the editor states in the preface, 
grew out of casual conversation on the oc- 
casion of the 50th anniversary of the 
Yerkes Observatory that centered around 
the appropriateness of a review of the 
progress of astrophysics during the last 
half century. Fifteen specialists have con- 
tributed the 14 chapters. To each author 
was assigned the task “to survey his field, 
to describe its growth during the past 
fifty years, to examine its particularly 
challenging problems.” The book is ad- 
dressed to a “hypothetical graduate stu- 
dent well versed in fundamentals, but by 
no means a specialist.” 

This is not purely a volume commem- 
orating the Yerkes Observatory, yet in a 
sense it does that, for not a small part of 
the advances discussed have originated at 
that institution. It is not primarily a 
symposium volume, dealing with only cer- 
tain aspects of specialized fields, yet it has 
somewhat the flavor of such a publication. 
It is not a graduate textbook in astro- 
physics; the number of subjects treated 
is too large and generally the treatment of 
each is too limited to qualify the book 
strictly as such a text. Yet in many ways 
it does fill a definite need for a modern 
text that deals briefly with important sub- 
jects in astrophysics. The present review- 
er has, in fact, made rather frequent use of 
parts of it during recent months as one 
text in an introductory astrophysics course 
of seniors and beginning graduate students 
at the University of California at Berke- 
ley. Those sections of the book used have 
been found uniformly excellent. 

The subject matter is divided into four 
large sections having titles and authors as 
follows: 

I. Spectroscopic Astrophysics: P. C. 
Keenan and W. W. Morgan, L. H. Aller, 
Otto Struve, P. Swings, Bengt Stroem- 
gren. 

IT. Physics of the Solar System: Edison 











GEOLOGY APPLIED TO 
SELENOLOGY 
By J. E. SPURR 
“This is the first time that lunar features have 
been studied carefully by one trained and ex- 
perienced in modern structural and igneous 
geology.” — Journal of Geology. 

Vols. I and II combined, FEATURES OF 
THE Moon, 1945, 430 pp., 95 text 
GANINGE Soc aiss le cstocoters* eearetavars <a 

Vol. III, Lunar Catastropuic Histo- 
RY, 1948, 253 pp., 47 text figures ..$ 4.00 

Vol. IV, THe SHruNKEN Moon, 1949, 

207 pp., 36 text figures .......... $ 4.00 

Complete Set .......... Brie Sisi ete s vicisfs $12.00 


ROBERT A. SPURR 
Box 413, College Park, Maryland 


5.00 











Pettit, N. T. Bobrovnikoff, G. P. Kuiper. 


III. Physics of Binary and Variable 
Stars: G. Van Biesbroeck, J. A. Hynek, 
Newton L. Pierce, Cecilia Payne-Ga- 
poschkin. 


IV. Physics of Cosmic Matter: Jesse 
L. Greenstein, S. Chandrasekhar. 


The scope of the subject matter dis- 
cussed by these distinguished authors, each 
a specialist in his own field, is very great; 
it would be highly presumptuous of one 
individual to attempt a critical review of 
each article. One can at best, perhaps, 
list a few impressions that remain after a 
careful reading of the entire volume. 

As a whole, the book leaves an excellent 
impression; the contributors have general- 
ly surveyed their fields very satisfactorily. 
The multiplicity of authors has led in- 
evitably to some unevenness of coverage 
in the different chapters. In some in- 
stances the writing may not be on a suf- 
ficiently high level for the hypothetical 
graduate student mentioned in the preface. 
Less frequently it appears that the grad- 
uate student would have difficulty follow- 
ing some greatly condensed argument. 

Chapter 1, Classification of Stellar Spec- 
tra, by Keenan and Morgan, is disappoint- 
ingly brief. Discussions of the problems 
of spectral classification on a level for 
graduate students and by two recognized 
authorities are rare. Additional topics 
would be welcome in this short paper, as 
would more detailed discussion of those 
topics considered. 

Chapter 9, Visual Binary Stars and 
Stellar Parallaxes, by Van  Biesbroeck, 
also might be placed in the category of 
“too short chapters.” Modern  photo- 
graphic and interferometer measurements 
of double stars and the results obtained 
from such measurements are mentioned 
only very briefly, as are the particular uses 
and limitations of these methods. There 
is no discussion of the present status of 
trigonometric parallax observations and 
of the continuing importance of such pro- 
grams — not those designed in the tradi- 
tions of the past, but those planned from 
a modern point of view in which emphasis 
is placed on stars of particular importance 
to present astrophysical problems. The 
present decline of interest in parallax work 
may seriously handicap the future develop- 
ment of some branches of astronomy. 
This chapter could well be brought up to 
date in a number of ways. 

Chapter 7, Comets, by Bobrovnikoff, 
might profitably have been shortened by 
the omission of excess descriptive detail, 
definitions, and speculative hypotheses of 
low probability. 

While in some other chapters there may 
exist slight blemishes of the general type 
pointed out above, the great majority of 
the contributions are excellent. It is, in 
fact, very difficult to rate them in any 
order other than one of purely personal 
preference. In any event, one cannot fail 
to appreciate the excellent discussions and 
summaries of much material not readily 
found elsewhere (as in the discussions by 
Stroemgren, Kuiper, and Greenstein), the 
many suggestions for problems in need 
of further work (as in the chapter by 
Swings), and the general bringing of cal- 
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The 73rd... 
Spitz Planetarium 


will be installed at 

JOLIET TOWNSHIP 

HIGH SCHOOL AND 
JUNIOR COLLEGE 


Joliet, Illinois 


SPITZ LABORATORIES, INC. 


5813 Woodland Avenue 
Philadelphia 43, Pa. 

















LAST CALL 


On September Ist, chart set prices will 
be increased 50 cents, and slide sets 
$1.25. August 3lst at midnight is the 
absolute deadline for your order to be 
mailed to obtain our charts and _ slides 
at their present low prices. DON’T BE 
SORRY LATER YOU DID NOT ACT 
TODAY. Get your order into the mail 
right now. Slide orders now filled with 
improved quality slides. 

We are at your service with two sets of 
charts (25 charts to a set), and two 
sets of 35-mm. slides (24 slides to a 


set). 

2 slide sets and 2 chart sets .......... $22.00 
2 slide sets and 1 chart set ........... $19.25 
1 slide set and 2 chart sets ........... $13.75 
1 slide set and 1 chart set ............ $11.00 
2 slide sets .... $16.50; 1 slide set .... $ 8.50 
2 chart sets ... $ 5.75; I chart set .... $ 3.00 

Circular? Drop us a card. 


ASTRONOMY CHARTED 


33 Winfield St., Worcester 2, Mass., U.S.A. 

















SKY PUBLICATIONS 
SKY SETS —I 


Pictures of solar system and galactic ob- 
jects, 24 in the set, printed on heavy white 
paper, and suitable for study and framing. 

The set, $3.50 


MAPPA COELESTIS NOVA 


The northern sky to —45° is shown in this 
large chart, and each star is colored accord- 
ing to its spectral class. The chart makes a 
fine transparency, 28 inches square. $4.00 


SKALNATE PLESO 
ATLAS OF THE HEAVENS 


Sixteen charts cover the entire sky to 
magnitude 7.75; 1950 co-ordinates. Each 
chart area is 1544 by 234 inches. $5.50 


MOON SETS 


Eighteen pictures, nine at first quarter and 
nine for the last quarter, each on a sheet of 
heavy stock 12 by 18 inches. There are key 
charts for named lunar features. $2.50 


WORLD WIDE PLANISPHERE 


A book of basic constellation charts and 
masks to show the stars above the horizon at 
any time of night or year, at all latitudes, 
northern and southern. By hideeaess = 


Barton, Jr. 
Making Your Own Telescope 

— Allyn J. Thompson ..........-- $3.50 
Splendors of the Sky ...........- 50 cents 


SKY PUBLISHING CORPORATION 
Harvard Observatory, Cambridge 38, Mass. 
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culations up to date by use of the latest 
and best numerical values. 

Astrophysics is a volume of great value 
that should find wide circulation among 
both students and professional research 
workers in astronomy. It is to be hoped 
that it may be the first of a series that 
will deal with all the major fields of as- 
tronomy. 

HAROLD F. WEAVER 


Leuschner Observatory 


THE STARS 
A New Way To See Them 


H. A. Rey. 


Boston, 1952. 143 pages. 


Houghton Mifflin Company, 
$4.00. 


A° THIS BOOK moves onto the na- 
tion’s library shelves, I predict it 
will become one of the most popular ed- 
ucational works of the year. In a world 
that is becoming astronomy conscious, it 
provides the answer for those who ask: 
“Where can I find a good book about the 
stars that a layman can understand and 
enjoy?” 


THE OBSERVATORY 


A Magazine for Everybody 
Interested in Astronomy 
Founded 1877 


Current developments in astronomy 
illustrated by means of articles, 
correspondence, notes on discov- 
eries. Reports of the meetings of 
the Royal Astronomical Society of 
London; the Darwin and Halley 
lectures. 
Single copies, 60 cents 
Annual subscription for 6 issues, 
postage paid, $2.80 to: 


The Editors, Royal Observatory 
Greenwich, London, S. E. 10, England 











Announcing... 


Sky Sets--] 


A set of 24 pictures of solar sys- 
tem and galactic objects, each 
81/, by 11% inches printed on 
heavy paper, with a pleasing 
white border, and suitable for 
study or framing. A separate 
sheet of captions is included, 
which may be cut apart so each 
caption can be mounted with 
its picture. 

The most representative and the best 
of the “Sky and Telescope” back 
covers of the past 10 years have 


been selected for inclusion in the 
Sky Sets. 


Order now and be one of the 
first to own this handsome 
set of astronomical prints. 


The set, mailed in a heavy tube, 
postpaid, $3.50 


Sky Publishing Corporation 


Harvard Observatory, Cambridge 38, Mass. 











The author has discarded the methods 
normally employed in teaching star rec- 
ognition and elementary astronomy. 
There are no introductory chapters on the 
solar system or star magnitudes and dis- 
tances which are discouraging to the per- 
son who gingerly sticks his toes into the 
sea of astronomical knowledge. The open- 
ing paragraph of Mr. Rey’s book reads: 

“This book is meant for people who 
want to know just enough about the stars 
to be able to go out at night and find the 
major constellations, for the mere pleas- 
ure of it.” 

One hundred and thirty-six pages later, 
however, one should have a_ working 
knowledge of the science comparable to 
that of many amateur astronomers who 
learned the hard way. 

The Stars is divided into four parts: 
“Shapes in the Sky,” “Meet the Constella- 
tions,” “The Stars Through the Year,” 
and “Some Whys and Hows.” Never 
allowing himself to become bogged down 
with difficult explanations, the author 
neatly sidesteps these pitfalls by such 
words as, “We'll take this up again on 
page 128.” By the time you reach that 
page you are ready for it. 

Gone are the meaningless geometric 
shapes we have used to represent such 
groups as the Twins, the Lion, or the 
Little Bear. Also gone are the mytho- 
logical figures arbitrarily drawn around 
various groups of stars. Mr. Rey’s ability 
to draw straight lines between stars is so 
simple it is unbelievable. The Twins now 
actually look like twins holding hands; 
Hercules becomes a man holding a club; 
Cetus turns out to be a reasonable likeness 
of a whale; Bootes is a funny little herds- 
man with peaked cap and pipe. Dozens 
of these sketches offer an entirely new 
concept of the heavens above us. In three 
weeks of experimenting, I find myself dis- 
carding the shapes I have always known 
in favor of this artist’s lovable creatures. 
Moreover, I have identified constellations 
heretofore beyond my powers of com- 
prehension. 

In Part Two, the constellations are fitted 
into their proper places by the same down- 
to-earth logic. Writing for observers in 
the Northern Hemisphere, the author 
certain groups as animate: the 
Winged Horse, the Herdsman, the Bull, 
and the Hunter. Farther south are the 
“wet groups, such as the Fishes, Whale, 
Water Snake, and Water Carrier. Forsak- 
ing Latin, Greek, and Arabic terms, Eng- 
lish translations of the constellation titles 
are used throughout, while the original 
names are in parentheses for reference. 

3v the time the reader reaches Part 
Three, there is no difficulty in following 
the 12 calendar charts with explanatory 
footnotes and diagrams to enable him to 
fit his observing to the clock. These must 
be tried to prove their effectiveness. 
Words cannot describe the clear, concise 
teaching methods involved. 

The “Whys and Hows” of Part Four 
prove that by use of abundant sketches, 
cartoons, and clever artistry, learning the 
fundamentals of astronomy can become a 
delightful experience. 

A review of this work would be incom- 
plete without describing the jacket. Print- 
ed on heavy paper, it unfolds to become a 
22-by-25-inch “General Chart of the Sky” 


classes 
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suitable for mounting on the wall of li- 


brary, den, or observatory. Segments of 
the map are identified as to the hour and 
date each constellation can best be seen. 
Here is a book you can recommend, 
without reservation, to anyone between 
the ages of eight and 80 who can read. 
My early apprehension that it would prove 
difficult to interpret conventional sky 
maps after having seen them through Mr. 
Rey’s eyes proved unfounded. The trend 
will be reversed by most readers, for I 
now convert the usual constellation images 
into “the new way to see them.” 
CHARLES H. LeROY 
Group Projects Chairman 
Astronomical League 





PALOMAR 
The World’s Largest Telescope 

Helen Wright. The Macmillan Co., New 
York, 1952. 188 pages. $3.75. 

OR SEVERAL YEARS Helen 

Wright has been collecting material 
for a biography of George E. Hale, work- 
ing with the co-operation of his former as- 
sociates on the staff of the Mount Wilson 
and Palomar Observatories. This close 
contact with the surroundings in which 
Hale’s final dream was given reality, and 
with the men who helped to realize it, has 
put Miss Wright into an admirable posi- 
tion to write also the story of the building 
of the telescope itself. 

The story is well told and well docu- 
mented, from the first tentative negotia- 
tions between Hale and the Rockefeller 
Foundation to the dedication of the com- 
pleted instrument and the initial observa- 
tions at Palomar Observatory. The 
frank extracts from the records revealing 
the initial disagreements between the 
Rockefeller Foundation and the Carnegie 
Institution over the question of who was 
to administer the gift show how close the 
whole project was to foundering at the 
start. It was Wickliffe Rose of the In- 
ternational Education Board of the Rocke- 
feller Foundation whose enthusiastic sup- 
port did much to induce the board to grant 
$6,000,000 for the project, while Henry 
M. Robinson of the California Institute of 
Technology stepped in at a critical mo- 
ment with a personal guarantee of the 
additional funds needed for the initial 
operating endowment. 

From these negotiations the account 
turns to the years spent in casting the 
disk, in figuring the surface to a precision 
of two-millionths of an inch, and in erect- 
ing the great tube and dome on 5,500-foot 
Palomar Mountain—the Place of the 
Dove. Throughout the story the reader 
never forgets the high degree of co-oper- 
ation by hundreds of people that made it 
possible to overcome the formidable diffi- 
culties involved in the unprecedented task. 

This straightforward account of a true 
scientific adventure should hold appeal for 
a wide variety of people, for interest in 
Palomar is world wide. If the publishers 
had emulated such series as the King Pen- 
guin books, which are able to offer equally 
well-illustrated volumes at a price of less 
than a dollar, the market for the work 
could easily be very great. As it is, the 
price seems high for such a small book. 

PHILIP C. KEENAN 
Perkins Observatory 











GLEANINGS FOR ATM’s 


EDITED BY EARLE B. BROWN 


How Mo.tp 
N ORDER to prove the simplicity of 
my new technique for molding cast- 

ings, I gave a demonstration before a 

group of amateur telescope makers in the 


workshop of the Amateur Astronomers 
Association at the Buhl Planetarium in 
Pittsburgh. To my own gratification, one 


of the amateurs who had never had any 
previous molding experience made a very 
fine casting after watching the demonstra- 
tion. 

In August, 1951, I installed the molding 
equipment in the workshop at the Buhl 
Planetarium, where Dr. Joseph Laughrey, 
a prominent Pittsburgh physician, became 
the chairman of the molding committee. 
He and Leo N. Schoenig, supervisor of the 
workshop, have done a commendable job 
in helping amateurs improve their molding 
techniques. On this month’s front cover 
they are pictured examining one of the 
castings; on the table in front of them are 
most of the essential parts of the molding 
equipment described last month. The fur- 
nace and crucible are shown in an addi- 
tional illustration below. 

Here is the procedure for making your 


own aluminum and brass castings. It’s as 
simple as baking a cake! Just remember 
not to be like the brand-new bride who 


was completely crushed because her first 
cake was a failure. Just remember that 
many persons have used this molding 
technique with great success — eventually. 

First, prepare the molding sand by wet- 
ting it with water, mixing it thoroughly 
in the sandbox. Use extreme care in the 
amount of water, for the sand should be 
just wet enough to hold together. Don't 
use too much water. The less you use, 
the less flash steam there will be later. 

Second, lay the molding board on the 
table or bench which you have chosen as 
your working spot. Place the drag on the 
molding board, putting the side of the 
drag that matches the cope face down- 
ward. 





AND Pour Your Own CAstincos — II 


Next, place your pattern in the drag; 
then put the trap pattern 1” away from the 
pattern. Puta handful of molding sand in 
your sifter and sift %” of sand over the 
patterns and inside the bottom of the drag. 
Now continue to fill the drag with sand, 
packing it in with your fingers, until the 
drag is full. With the ramming tool, ram 


the sand; then use the striking stick to 
make the sand level with the top of the 
drag. 


Now you can reverse the drag and its 
contents on the molding board and mount 
the cope on top of the drag. Sprinkle a 
thin film of the white lake sand from the 
shaker over the surface of the sand al- 
ready in the drag. Then place the four 
riser patterns around the other patterns, 
about 1” distant from them, pushing 
each riser pattern into the sand about %” 
deep. Space the riser patterns 90° apart 
and in vertical positions. 

Put a handful of molding sand in the 
sifter and sift about %” over the face of 
the drag. Now fill the cope with molding 
sand, packing it in with your fingers and 
with the rammer. Level off the top of the 
cope with the striking stick. 

At this point, fill your eye-dropper with 
water and put a few drops around each 


riser pattern. Jiggle each riser pattern 
gently, and remove them all trom the 
sand. Carefully lift the cope from the 


drag — keeping it in a vertical position — 
and place the cope on the floor. 

Caution: Never bump or vibrate the 
cope or the drag after you have rammed 
the sand well into them. Handle with the 
utmost care! 

Fill the eve-dropper with water again 
and put a few drops around the remaining 
patterns. Now is the time to use your 
trowel to make the “gates” or “gutters” 
between the riser holes in the sand and the 
patterns. Next, hammer a 1” brad about 
4%" deep into each of the patterns. Tap 


each very lightly and carefully 


pattern 


The furnace and cruci- 
ble used in the casting 
projects at the work- 
shop of the Amateur 
Astronomers __ Associa- 
tion of Pittsburgh. The 
photographs with this 
article are by Messrs. 
Winterhalter, Schwartz, 
and Rachuba, members 
of the Pittsburgh so- 
ciety. 


August, 


UNUSUAL OPTICAL BARGAINS 
MAKE YOUR OWN 
ASTRONOMICAL 
TELESCOPE 
See the craters of the moon, the 
rings of Saturn, the moons of 
Jupiter! Thousands of amateurs 
have turned out beautiful instru- 





ments at a fraction of the cost 
of commercially built ones. You 
can do the same. No special 
skill required. Our kits include: 
PYREX MIRROR BLANK PLATE GLASS 
TOOL TEMPERED POLISHING PITCH 
}8-ASSORTED EXTKA-FINE ABRASIVES, ALL 
IN SHAKER TOP CONTAINERS (Rouge also in- 
cluded) FIRST SURFACE MIRROR FOR 


EYEPIECE 


according to 


LENSES FOR 1” F.L. 
Order Kit 


DIAGONAL 
— MAGNIFYING LENS. 
mirror diameter desired: 


Stock = Size Pstpd. Price 
| 70,003- \ ae Ge vckgtececten $ 7.00 
cS Ae ee ae re ra 11.00 
Seer i. . wvedweonunred 18.00 
GU Fo civitcesens BOD aicucnecnveres 28.00 
|, ee SRS ivcacecadacevd 49.00 


| the market! 


MICROSCOPE 





Your Chance to Own 
a Truly Fine 
Precision Instrument 


IMPORTED 


200 POWER 





Z 





PERFORMANCE EQUALS 
$50 to $75 INSTRUMENT 


Amazing optical qualities, fine fo- ONLY 

cusing, superb definition, clarity! S 50 
Serviceable construction . . . the 

greatest microscope bargain on Postpaid 


1 ocular, 1 ob- 


Try it for 10 days... if you are ieee Tous. 


not completely satisfied, your Ber! 

money refunded in full. Kack & pinion 
. focusing. Re 

Hardwood case included, no extra volving disc- 


cost. 
Stock #70,000-Y . $12.50 Postpaid 


IMPORTED 20 POWER TELESCOPE 
Light as a feather, easy to hold, easy to 
focus. Sturdy aluminum construction. A 
perfect precision instrument for long-dis- 
tance spotting. Compact size makes it 
practical to take on vacation trips for 
viewing outdoor or indoor sports. Precision 


light adjust- 
able mirror. 


machined threaded fittings throughout. 
Weichs 7% ounces; 6%” closed length, 
15144” open length. Achromatic objective 


lens low reflection coated. 


$8.95 Postpaid 


MOUNTED ERFLE 
EYEPIECE 


Used on astro- 


Stock +50,006-Y 


Wide angle! 





nomical telescope. Consists 
of three achromats perfect 
and coated, in a metal focus- 
ing mount. Diameter of 
lenses 46, 46, and 38 mms. 
Government cost about 
$54.00. Focal length 1144” 
(32 mm.). This eyepiece 
will give you an unusually 
wide field. 
SR Sy ooo cvcdecvcceses $8.50 Postpaid 
CROSSLINE RETICLE — Dia, 29 mm. 
NS errr rr rere 50¢ pemeee 
TELESCOPE EYEPIECE — Consists of 2 Achro- 
matic lenses F.L. 28 mm. in a metal mount. 
GE SE vccccncicventcoeus $4.50 Postpaid 


Same as above but about 114” extension has been 
added with O.D. of 114”, which is standard for 
astronomical telescopes. 

Stock #5223-Y $5.25 Postpaid 
LENS se ge TISSUE — First quality, sheet 
size 11” x ade to Gov't moa 
Stoc' ee ¥ .... 500 sheets .... $1.00 Postpaid 
SIMPLE LENS KITS!—Fun for ‘adults! Fun for 
children! Kits include plainly written illustrated 
booklet showing how you can build lots of optical 


items. Use these lenses in experimental optics, 
building TELESCOPES, low power Micro- 
scopes, etc. 

Stock #2-Y—10 lenses .......... $1.00 Postpaid 
Stock #5-Y—45 lenses .......... $5.00 Postpaid 
Stock #10-Y—80 lenses ......... $10.00 Postpaid 


We Have Literally Millions of WAR SURPLUS 
LENSES AND PRISMS FOR SALE AT BAR- 
GAIN PRICES. Write for Catalog “Y"—FREE! 
Order by Stock No. Send Check or M.O. 
Satisfaction Guaranteed 


EDMUND SCIENTIFIC CORP. 


BARRINGTON, NEW JERSEY 
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WAR SURPLUS BARGAIN 


PTICS 


ACHROMATIC TELESCOPE OBJECTIVES — 


Perfect Magnesium Fluoride Coated and ce- 
mented Gov't. Surplus lenses made of finest 
Crown and Flint optical glass. They are fully 
corrected and have tremendous resolving power 
and can be readily used with 4” F.L. eye- 
pieces. Guaranteed well suited for Astronomical 





Telescopes, Spotting Scopes, etc. Gov't. cost 
approximately $100.00. 

Diameter Focal Length Each 
54 mm (2%”) 600 mm (2314”) . — 50 
59 mm (2 5/16”) 308 mm (12%”) .. 10.00 
78 mm (3 1/16”) 381 mm (15”) .... 21.00 
78 mm*(3 1/16”) 451 mm (17%”) .. 21.00 
81 mm (3 3/16”) 622 mm (2414”) .. 22.50 
83 mm (31%4”) 660 mm (26”)...... 28.00 
83 mm (3%”) 711 mm (28”) .... 28.00 
83 mm (31%4”) 876 mm (3414”) 28.00 
83 mm (31%4”) 1016 mm (40”) .... 30.00 


*Not coated 
SYMMETRICAL EYEPIECE LENS SET 


Each set consists of two magnesium-fluoride 
coated and cemented achromats, and exact 
Gov’t. spacing diagram. Gives wide flat field. 


1%” E.F.L. (20X) Lens Set 13-mm dia. . $4.5 
%” E.F.L. (13X) Lens Set 18-mm dia. . $3.50 


Rectangular Magnifying Lens — maeiie 


sells for $6.50. Size 2” x 4” ........ -00 
First Surface Mirror 12”x15” 4” thick . 8.75 
First Surface Mirror 8”x10” i4n thick . 4.25 
First Surface Mirror 4”x4” Ag thick . 1.50 


First Surface Mirror 144”x14” 1/16” thick 25 
Optical Peep Sight — Use as camera view- 
finder, etc. Dia. 1144”, weight 1%4 oz. ... $1.00 


LENS CLEANING TISSUE — 500 sheets 714” 


x 11”. Bargain priced at only ....... é 
RIGHT ANGLE PRISMS 

8-mm face .. ea. $ .75 28-mm face .. ea. $1.75 

12-mm face .. ea. .75 38-mm face ..ea. 2.00 

23-mm face .. ea. 1.25 47-mm face .. ea. 3.00 


!!!NEW LOW PRICES!!! 
BEAUTIFUL IMPORTED BINOCULARS 
Precision made, at a low low price within the 


reach of every man’s pocketbook. Complete 
with carrying case and straps. 

6 x 15 Ind. Focus .. Coated ..... $16.00* 
8 x 25 Center Focus ..........006 23.30* 
ee ee eer 27.50* 
7 x 35 Center Focus .. Coated ... 46.75* 
7 x 50 Ind. Focus .. Coated ..... 39.75 
7 x 50 Center Focus .. Coated ... 49.75* 
10 x 50 Ind. Focus .. Coated ..... 45. 00* 
16 x 50 Center Focus .. Coated ... 55.00* 


*Plus 20% Federal Excise Tax 
MOUNTED EYEPIECE has 
two lenses 29 mm in dia. 


Cell fits 114” tube. $4 50 


14%” E.F.L. (8X) .. 


MOUNTED EYEPIECE has 
two ee 27 mm in 
dia. fits 1%4” tube. 


1-7/ 16” EFL (7X) $4. 00 


3x ELBOW TELE- 
SCOPE — Makes a 
nice low-priced find- 
er. 1” Achromatic 
Objective. Amici 
Prism ra ecting Sys- 
tem 134” Achro- 

matic Eye and Field 
Lens. Small, com- 
past, light weight, 








Gov't. 


Cost $200. 


Plain Optics $6.50 PO aun $10. 50 





“MILLIONS” of Lenses, etc. 
Free Catalogue 











We pay the POSTAGE — C.O.D.’s you pay 
postage. Satisfaction guaranteed or money re- 


funded if merchandise returned within 10 days. 


A. JAEGERS $6918 West ag gg 3 Rd. 


Lynbrook, N. 




















Mr. Raible lifts the crucible of molten metal from the furnace, while Dr. Joseph 
Laughrey, right, holds the lid of the furnace. 


wiggle it out of the sand with a vertical 
lift. Inspect your molds for any defects 
before you proceed, and repeat whatever 
steps are necessary to get perfect results. 

Now turn to the furnace, into which you 
have already placed the crucible. Put 
your scrap metal into the crucible. Light 
the gas in the furnace, start the fan, and 
then place the lid on top of the furnace. 
Flames six or eight inches high should 
shoot out between the lid and the furnace. 
After the furnace has been in operation 
about 15 minutes, remove the lid with care, 
placing it on the fire bricks already ar- 
ranged for the purpose. If the metal is 
completely melted, stir the liquid with the 
slag remover, which should be preheated 
for this operation. Take off any slag that 
gathers on top of the liquid metal. 

Place the drag on the floor and put the 
cope on top. You are ready to pour the 
hot metal. Shut off the gas and use the 
pouring tongs to remove the crucible from 
the furnace, as pictured here. Pour steadily 


at a moderate rate, avoiding jerky stops 
and starts. 
Pour into the hole that connects with 


the trap; this is the “pouring head.” The 
metal will run from the trap into the re- 
cess made by the pattern and from there 
up into the riser holes. You will know 
the pouring is complete when you see the 
liquid metal appear at the top of the riser 


holes in the cope. Stop then, and if 
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there is any excess metal remaining in the 
crucible, pour it into a prepared place in 
the molding sandbox, Put the hot cru- 
cible back into the furnace, allowing the 
blower to cool both the furnace and cru- 
cible before you shut it off. 

Allow the mold to cool about half an 
hour before you remove the cope from the 
drag to inspect your casting. Well, how’d 
you do? 

It is hoped that these instructions, pre- 
pared with the help of Betty Knox, will 
be of use in the creation of more efficient 
amateur telescopes. I shall be glad to 
answer questions from any amateur groups 
regarding pattern making and molding. 


C. RAIBLE 


200 Rebecca Sq. 
Millvale 9, Pa. 





——" EVERYTHING FOR THE AMATEUR 


TELESCOPE MAKER 


KITS . “ar IA yA gs ” 
ALUMINIZING 


Superior Reflecting Surface, Fine Finish. 


Will not Peel or Blister. Low Prices. 

Mirrors Prisms Send for 
Tested Eyepieces Free 
Free Accessories Catalog 


MONEY BACK GUARANTEE 


Precision Optical Supply Co. 


1001 E. 163rd St., New York 59, N. Yuu! 




















OBSERVER’S PAGE 


Universal time is used unless otherwise noted. 


DouBLE 


S the simplest and most quan- 


ERHAPS 
titative test of a telescope under ac- 
tual operating conditions is its ability to 


resolve close double stars. Other tests 
are available, such as the appearance of 
the diffraction ring system in a star image 
or resolution of planetary and lunar detail, 
but these criteria are somewhat subjective 
and require considerable experience in 
interpretation. A double star test is rather 
positive in that it gives a simple “yes or 
no” answer; either the star is resolved or 
it is not. Theory and experiment are in 
agreement in predicting that a first-class 
telescope of aperture A inches should re- 
solve a double star whose components are 
separated by 4.56/A seconds of arc, pro- 
vided the stars are moderately bright and 
not too unequal in magnitude. Table I 
shows the theoretical resolving power of 
a number of popular-sized instruments. 


TABLE I 


Aperture Resolving Power 
in inches in seconds of arc 

2 2.28 

3 1.52 

4 1.14 

5 0.91 

6 0.76 

8 0.57 


The principal difficulty in applying a 
double star test is the finding of suitable 
pairs whose separations are accurately 
known. Pairs close enough to provide 
real tests even for small telescopes are apt 
to be binary stars in rapid relative motion, 
with separations changing from year to 
year. Thus, tests based on out-of-date 
double star lists from atlases and observ- 
ing handbooks may be quite misleading. 


In the course of testing several instru- 
ments, the writer scanned the famous 
double star catalogues* of Aitken and 


Burnham for appropriate bright pairs for 
which the data are concordant and which 
either show no motion or are moving 
slowly and in a predictable fashion. As 
a result of this work, the graduated list 
of Table II was compiled. The writer is 
greatly indebted to Dr. H. M. Jeffers, of 
Lick Observatory, for supplying him with 
the most recent reliable measures of most 
of the pairs in this list. 

Fach of the stars in the table may be 
found in Norton’s Star Atlas under the 
designation used here. To facilitate lo- 
cation of the stars, the 1950 co-ordinates 
are given. In each case the best available 
data have been plotted and extrapolated 
to give the position angle and separation 
of the pair both in 1952 and in 1967, so 
the list should be useful for the next 15 
years. Where the data show no evidence 
of motion, no position is given for 1967. 

In testing a telescope, it is essential to 
select a night when the atmospheric con- 
ditions are favorable, as evidenced by the 
presence of steady diffraction rings aroun: 
the images of bright stars. It is also 
*Robert G. Aitken, “New General Catalogue of 
Double Stars,’”’ Carnegie Institution of Washing- 
ion, 1932. 

S. W. Burnham, “A 

Double Stars,” Carnegie 
ton, 1906. 


General Catalogue of 
Institution of Washing- 


STAR TEsts FOR SMALL 


TELESCOPES 

necessary to use sufficient magnification 
to insure that it is the telescope which is 
being tested, rather than the visual acuity 
of the observer. A power equal to 50 
times the aperture in inches is probably 
the least that is really adequate. With re- 
flecting telescopes of the usual focal ratios, 
the most satisfactory way of obtaining 
high powers is to employ a Barlow lens, 
rather than to go to eyepieces of uncom- 
fortably short focal lengths. In spite of 
the criticisms sometimes made of reflec- 
tors, the writer has found little difference 
in the performances of first-rate reflectors 
and refractors of comparable aperture. 

A double star near the theoretical limit 
of the telescope (Table I) should appear 
as two neat disks verging on contact with 
each other. Pairs with greater separations 
should be cleanly resolved into well-sep- 


arated images, while those with separa- 
tions less than the theoretical limit will 
merge into “figure eights,” ellipses, and 


finally into circles showing no evidence of 
duplicity. On very fine nights these ap- 
pearances can be held steadily, but on 
ordinary nights they may be seen only in 
glimpses when the air is momentarily 
quiescent. 

As an instructive experiment which is 
useful in educating the eye, the sequence 
of images mentioned above may be viewed 
in rapid succession by focusing the tele 


scope on a suitable double star and reduc- 





New Low Prices on PYREX 
Reflecting Telescope Kits 


The most complete kits 
on the market. 


In addition to the usual supply of 
abrasives, rouge, etc., you get the 
new, fast-polishing cerium oxide to 
save hours of work. 

You can get a brass diagonal 
holder (spider) for only $1.00 addi- 
tional if ordered with a telescope kit. 
Prices quoted below are for a Gen- 
uine Pyrex telescope blank and a 
plate glass tool. 


PYREX MIRROR KITS 


Diameter Thickness Price 
4\/,” 3,” $ 5.50 
6” I igs $ 7.25 
8” 1'/,” $10.50 
10” 13,” $17.50 
121/,” 21,” $33.00 


Two circle dials with every Pyrex Kit. 
4” to 16” PYREX CARRIED IN STOCK 


PLATE GLASS KITS 
1” 


6” $ 5.50 

Y ps i i $ 6.75 

8” i $ 8.00 
PRISM .. 61/2” long, 1%” face .. $3.25 
PRISM .. 51/2” long, 11/2” face $1.85 


Postage Paid to Ist and 2nd postal zones from 
N. Y. Add 5% 3rd and 4th zones, 10% 5th 
and 6th zones. Add 15% 7th and 8th zones. 


Parabolic pyrex mirrors made to order. 
Send for free catalog of optical supplies. 


DAVID WILLIAM WOLF 


74 Hunnewell Ave. Elmont, L. I., N. Y. 











WE HAVE IN STOCK for immediate delivery 
the best eyepiece ever produced for astronom- 
ical and scientific work, with the following 
characteristics: 

1. Four-element design giving a flat, beautiful- 
ly corrected field of 50° covering more than 
160 per cent of the area of the conventional 
Ramsden for the same power. This eyepiece is 
a “must” for RFT work. 

2. Precision optical elements, magnesium 
fluoride hard coated, increasing the light trans- 
mission approximately 10 per cent. 

3. Simple take-down for cleaning. 
4. Precision metal parts black anodized for 
anti-reflection and ground to 114” Dz. 

5. Clean mechanical design permitting com- 
fortable observation and ease of focusing. 


These objectives are sold with cells ; 
and rigidly tested on double stars for resolving power before being sold. 


Unconditionally guaranteed — Immediate delivery 


CHESTER BRANDON 





ORTHOSCOPIC (GCULARS 





These eyepieces are produced in 8 mm., 16 mm., and 32 mm. 


ASTRONOMICAL OBJECTIVES 





Pers | 


Price postpaid, $15.95 each 


effective focal lengths only. 


WE CAN SHIP from stock quality astronom- 
ical cbjectives with the following features: 
1. Superior optical design utilizing a larger 
air separation. Color corrected on C and 
and hand corrected on spacing to reduce resid- 
uals to a minimum. Completely free of 
coma. 
2. Glass-air surfaces magnesium fluoride 
coated, increasing light transmission approxi- 
mately 10 per cent. 
8. Quality optical glass precision annealed and 
held to one ring test plate match. 
4. Cell made to precision tolerances and su't- 
ably coated to prevent stray light reflections. 
Each cell engraved with effective focal length 
and serial number. 
These objectives are supplied as follows: 

3” C.A. 45” E.F.L. $ 49.00 

4” C.A. 60” E.F.L. $119.00 


California residents, add 3% sales tax 
Box 126, Montrose, California 
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BERAL COATINGS 


Have the same optical characteristics as alu- 
minized coatings, but mechanically they are 
far more durable. Prices for BERAL coating 
telescope mirrors are as follows: 6” diam.- 
$2.50; 8’’-$8.50; 10”-$5.00; 1214”-$8.00; each 
f.o.b. Skokie, Ill. 

ORTHOSCOPIC EYEPIECES of the highest 
quality, 5/8” f.l. and 1%” o.d. Price $9.50 
postpaid. 

ACHROMATIC OBJECTIVES in_ oxidized 
brass cells, clear aperture 1-9/16” and 1014” 
f.l. Ideal for use in making small scopes 
and finders. They may be used with 14” f.1. 
eyepieces giving 42 times magnification, with 
excellent results. Price $5.00 each postpaid. 
PITCH POLISHED DIAGONALS 1-3/8” x 
1-7/8” x 3/8”. Excellent for use with 6” 
mirrors and with F:8 to F:10 8” mirrors. 
rice, flat to % wave, $2.75 each; flat to 
14 wave, $3.75 each; all postpaid. 


LEROY M. E. CLAUSING 


8038 MONTICELLO AVE. SKOKIE, ILL. 




















SKY-SCOPE 


The new and improved 31-inch 
Astronomical Telescope that 
amateurs everywhere are 
talking about. 
Completely Assembled—$29.75 
Equatorially Mounted, 60 Power 
\%4-wave Aluminized Mirror 
Ramsden Type Ocular 
125x & 35x Supp. Eyepieces, ea. $5.00 
6-power Finders .... postpaid, ea. $7.30 
We invite your attention to our free bro- 
chure describing in a straightforward man- 
ner the instrument’s amazing performance. 


THE SKYSCOPE CO., INC, 
475-s Fifth Avenue, New York 17, N. Y. 


1950 Co-ordinates 


| Star R.A. Dec. 
| h m ° , 
e, Lyrae 18 43 Aooree. 
1 Arietis 1 47 "eee 
= 2245 17 54 +18 20 
| & Lyrae 18 43 +39 34 
| v¥ Scorpii BC 16 09 —=19721 
| S 2624 20 02 +35 53 
| 33 Orionis 5 29 2345 
> 1871 14 40 “151 37 
> 644 5 07 +37 14 
57 Cancri 8 51 +30 46 
a Aquilae 19 46 11-41 
= 2054 16 23 +61 48 
¢ Cancri AB 8 09 17 48 
| OS 384 19 42 +38 12 
| 16 Vulpeculae 20 00 +24 48 
| 51 Aquarii 2 Ze = (oO 
| B 302 0 56 +21 08 
Notes: 1. 


very discordant. 


et be 


ing the aperture with successively smaller 
stops. If a bright and fairly wide pair, 
such as y Virginis, is chosen, the experi- 
ment may be performed with low powers 
and small apertures, and the images will 
be steady even under mediocre atmospher- 
ic conditions. 

In comparing Tables I and II, note that 
e Lyrae is a real test only for objectives 
of two inches and under, although appar- 











€: and &, separated 208”, form the famous “double-double. 


2. This is the fainter and wider pair of a quadruple similar to e Lyrae. 
The brighter pair has a separation of about 1”, but the measures are 


There is a 5.5-magnitude star at 98° and 5”.5. 





TABLE II — A GRADUATED LIST OF DOUBLE STARS 


Position Angle Separation 


Mags. 1952 1967 1952 1967 Notes 
4.6, 6.3 2 309 2.87 2.84 1 
6.2, 7.4 166 2.78 

7.0, 7.0 293 2.62 

4.9, 5.2 104 97 2.34 2.43 1 
7.0, 8.0 48 2.15 2 
Y fT 173 2.00 3 
6.0, 7.3 26 1.93 

7.0, 7.0 302 304 1.86 1.87 

6.7, 7.0 221 1.66 

5.9, 6.4 318 316 1.45 

6.0, 6.8 109 107 1.40 

5.7, 6:9 354 353 1.24 1.27 
5:07 21 339 PZ 4 
LOTS 195 1.03 

5.8, 6.2 112 114 0.83 0.86 

6.7, 6.7 329 319 0.67 0.70 

6.7, 8.1 129 139 0.59 


’ 


3. There is a 9.5-magnitude star at 327° and 43”. 
4. This is a binary reaching aphelion in 1960, when the separation will be 


- 


ently this quadruple star has been used 

rather indiscriminately as a criterion for 

all small telescopes. The writer distinctly 

recalls having seen a 10-inch mirror ad- 

vertised for sale on the strength of having 
resolved these pairs! 

ALEX G. SMITH 

Dept. of Physics 

University of Florida 

Gainesville, Fla. 














UNITRON Refractors at Unbelievably Low Prices 





2.4-INCH EQUATORIAL 
UNITRON Model 128 


The complete instrument for 
the active amateur. 


Objective: 60-mm, (2.4”) aperture, 900-mm. 
(35.4”) focal length, f/15. 

Eyepieces: 9 mm. achr. Ramsden for 100x 
18 mm. Huygens for 50x 
150x orthoscopic, 129x, and 72x eye- 

pieces available at extra cost. 


COMPLETE with equatorial mounting 


and slow-motion controls, tripod, 
view finder, star diagonal, erecting 


prism system, sun- Only $225 


glass, wooden case. 


The telescopes all astronomers are talk- 
ing about. Precision made from the 
finest materials by one of the world’s 
largest manufacturers of optical instru- 


ments. 


—LENSES are FULLY CORRECTED for spherical and 
chromatic aberration and are COATED for maximum 
brilliance and clarity of image. 

—Each model is equipped with a sturdy TRIPOD and 
SLOW-MOTION mechanism, low-power VIEW FIND. 
ER, STAR DIAGONAL for convenience in observing at 
all altitudes, RACK AND PINION FOCUSING, EYE- 
PIECES, a sunglass for solar observation, an ERECT- 
ING PRISM SYSTEM for terrestrial observation, and 
comes complete with WOODEN CARRYING CASE. 


—These accessories are included with your telescope. ... 
There are no costly extras to buy. 
—There are models as low as $75. 


2.4-INCH ALTAZIMUTH REFRACTOR 
UNITRON Model 114 
Not illustrated. Identical with Model 128 
but with oe instead of equatorial 
unting. - 
sories included = Only $12.5 
Send check or money order or 
write today for further information to 


UNITED SCIENTIFIC CO. 


Affiliated with United Trading Co. 
204 Milk St., Dept. T-8, Boston 9, Mass. 
Fully Guaranteed 
Telescopes Shipped Express Collect 
25% deposit required on C.O.D. shipments 


TELESCOPES MICROSCOPES 
SCIENTIFIC INSTRUMENTS 





3-INCH EQUATORIAL 
UNITRON Model 142 


Ideal for amateur research 
and school observatories. 
Objective: 75-mm. (3”) aperture, 1200-mm., 

(47.2”) focal length, f/16. 
Eyepieces: 6 mm. orthoscopic for 200x 

9 mm. achr. Ramsden for 133x 

12.5 mm. Huygens for 96x 

18 mm. Huygens for 67x 
COMPLETE with equatorial mounting 
and slow-motion controls, tripod, 
setting circles, sun projecting screen, 
view finder, star diagonal, erecting 


prism system, Only $435 


wooden case. 














260 SKY AND TELESCOPE, August, 1952 

















THE SUN, MOON, AND PLANETS THIS MONTH 
The sun, on the ecliptic, is shown for the beginning and end of the month. 
The moon’s symbols give its phase roughly, with the date marked alongside. 
Each planet is located for the middle of the month and for other dates shown. 


Sun. The second solar in 1952, 
this one annular, takes place on August 
20th. The path of the annular phase 
crosses South America and the cities of 
Lima and La Paz. Partial phases may be 


eclipse 


seen from South America, most of Cen- 
tral America, and the West Indies. The 
maximum duration of annularity is six 
minutes 41 seconds; its length results 
partly from the fact that the moon is 
near apogee. 

Moon. The moon undergoes partial 
eclipse on August 5th, an event visible 


chiefly from the Eastern Hemisphere. The 
magnitude of the eclipse is 54 per cent, 
with a total duration of four hours 42 min- 
utes. Perigee occurs the same day, when 
the moon makes its closest approach to 
the earth this year. The full moon that 
night will be at its largest apparent size, 
and it will be noticeably brighter than 
usual, 

Mercury, a morning star after August 
12th, comes to elongation on the 30th, 18° 
11’ west of the sun. Rising 1% hours be- 
fore the sun, Mercury appears at about 
zero magnitude. 

Venus may be viewed in the evening sky 
after an absence of a year. Look low in 
the west a few minutes after sunset to see 


AUGUST METEORS 


Enthusiasts of meteor observing gener- 
ally choose this as their favorite and most 
profitable month. Outstanding the 
Perseid display for the first half of Au- 
gust, the peak occurring about the 12th, 
with 50 to 70 meteors per hour seen by 
one observer under favorable conditions 
after midnight. The maximum is consid- 
ered to extend from the 9th to the 13th. 
The radiant is north of Eta Persei and of 
the diffuse and inhiliad type. Perseids are 


1S 


UNIVERSAL TIME (UT) 


TIMES used on the Observer’s Page are Greenwich 
civil or Universal time, unless otherwise noted. 
This is 24-hour time, from midnight to midnight; 
times greater than 12:00 are p.m. Subtract the 
following hours to convert to standard times in 
the United States: EST, 5; CST, 6; MST, 7; 
PST, 8. If necessary, add 24 hours to the UT be- 
fore subtracting, and the result is your standard 
time on the day preceding the Greenwich date 
shown. Add one hour for daylight-saving time. 








the brilliant planet, at magnitude —3.4. 
Mars comes to eastern quadrature with 
the sun on August 16th, setting well before 
midnight. After traveling eastward 
through Libra, the planet enters Scorpius 
late in the month, where it may be seen 
not far from Antares, but a magnitude 
brighter than the star. Telescopically, the 
Martian disk 9” 3 in diameter on the 
15th, still a good object under high power. 
Jupiter rises Mars (in mid- 
month), with western quadrature for the 
giant planet on August 12th. Jupiter 
once again an excellent object for a small 
with an equatorial diameter of 


is 
as sets 


is 


telescope, 


41” and its familiar retinue of satellites. 
Saturn is low in the southwest after 
sunset. This will be the last opportunity 


for viewing Saturn in the evening sky this 
year. The ring system is inclined 8° to 
our line of sight, with the northern face 
visible. 

Uranus rises before morning twilight, as 
a 6th-magnitude object. It is moving east- 
ward about a degree west of Delta Gemi- 
norum. 

Neptune is difficult to view, as it is very 
low in the southwest after evening twi- 
light ends. 


E.G, 


for those close to the 


very swift except 
radiant, and many are bright and train- 
leaving. 

The moon will interfere somewhat, as 


it is at last quarter on the 12th, moving 
south of the radiant. It will rise shortly 
before midnight during the Perseid max- 
imum. E. O. 





MOON PHASES AND DISTANCE 


Pismo. 6c. ook August 5, 19:40 
Last Quarter... ssc. ox. August 12, 13:27 
NEW INGO. fcc o2s hoes August 20, 15:20 
PirstiGuatter: ..640066.0 August 28, 12:03 
Pull moot. ......-.. September 4, 3:19 
August Distance Diameter 
Perigee 5, 20° 221,900 mi. 33’ 28” 
Apogee 19, 11" 252,500 mi. 29’ 24” 
September 
Perigee 3, 6° 222,700 mi. 33’ 20” 


CANIS) MAJOR 


PLEIADES 12 


@ ames 


west 
eae 


MERCURY ¥W 
MARS A 
SATURN @ 
NEPTUNE @N 


VENUS §@ 
JUPITER 
URANUS @6U 

PLUTO @P 





VARIABLE STAR MAXIMA 


August 18, T Columbae, 7.6, 051533; 19 
re Scorpii, 6.0, 165030; 23, R Bootis, 7.3, 

43227; 24, RV Centauri, 7.6, 133155; 31 
ae Librae, 7.7, 151822. September 1, R 
Hydrae, 4.6, 132422; 2, V Monocerotis, 
7.1, 061702; 4, R Octantis, 7.9, 055686. 


These predictions of variable star maxima are 
by the AAVSO. Only stars are included whose 
mean maximum magnitudes are brighter than 
magnitude 8.0. Some, but not all of them, are 
nearly as bright as maximum two or three weeks 
before and after the dates for maximum. The 
data given include, in order, the day of the month 
near which the maximum should occur, the star 
name, the predicted magnitude, and the star des- 
ignation number, which gives the rough right 
ascension (first four figures) and declination (bold 
face if southern). 





MINIMA OF ALGOL 


August 2. 4:25: 5. 1:34: 7, 22:06; 16 
18:51; 13, 15:40; 16, 12:28; 19, 9:17; 22, 
6:05; 25, 2:54; 27, 23:43; 30, 20:31. Sep- 
tember 2, 17:20; 5, 14:08. 


These predictions are geocentric (corrected for 
the equation of light), based on observations made 
in 1947. See Sky and Telescope, Vol. VII, page 
260, August, 1948, for further explanation. 


HOW ARE YOU 
SEEING MARS? 


Do you merely see suggestions of 
mountain ranges and craters, or do 
you have a Goodwin Resolving 
Power lens to see even the canals 
with adequate apertures on steady- 
air nights? (Even a 3” aperture 
shows tremendous detail improve- 
ment on planets.) 








M. L. of St. Louis writes: “I never saw 
so much detail on Mars before.” Mr. S. 
of Dallas, Tex., writes: “I held off order- 
ing because your lens sounded too goed to 
be true, but since viewing through the 6” 
telescope of the president of our astro- 
nomical society I was immediately sold on 
your lens.” 


See other ad in this issue, “Triples ’Scope 
Performance.” The Goodwin Resolving 
Power lens is for standard 1%4” eyep ece 


holders only. 


F. L. GOODWIN, 345 Belden Ave. 
Chicago 14, Illinois 
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C. C. Young 














Astronomical Objective 
3% inch by 50-inch focal length, air spaced, 
in black anodized duraluminum barrel. 


@/ndividually hand corrected and figured® 


Dioptric Engineering Laboratories 
47 West 56th St., New York 19, N. Y. 


TRIPLES SCOPE 
PERFORMANCE! 


Sharper images at higher powers! 














proven in 16-page telescopic educa- 
tional matter sent free on receipt of 
self-addressed long envelope bear- 
ing nine cents (9¢) return postage. 
, the Goodwin Resolving Power lens 
placed in front of eyepiece gives three 





lengthening your 
angle up to three times, yet extends eye- 
piece out no more than two inches from 
This alone sharpens definitions. 


, by achieving your highest powers 
on more comfortable low-power eyepieces, 
image deteriorations due to 
short-focus acute bending of the conver- 
gent beam, since all usual eyepieces are 





Third, you get greater illumination and 





The Resolving Power lens is achro- 
matic, coated, gives flat field sharp 
Here is astonishment 
in image improvements! Price $17.50 
in 4” long chrome-plated adapter 
tube fitting standard 14” i 
holders ONLY. 
delighted after two weeks trial! 


No COD’s — Colleges and Observa- 
tories may send purchase order. 


FRANK GOODWIN 
345 Belden Ave., Chicago 14, Ill. 
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NEW COMET PELTIER 


C. Peltier, of Delphos, Oh‘o, who 
I - 
ot comets, 


Leslie 
is well known as a discoverer 
found another one on June 20th. It was 
of the 10th magnitude, located at right 
ascension 14h 40™, declination +68°, in 
the constellation of Ursa Minor. 


On the basis of observations of the 
comet by H. L. Giclas, Lowell Observ- 
atory, and G. Van Biesbroeck, Yerkes 
Observatory, an orbit has been computed 
at the Leuschner Observatory, Univer- 
sity of California, and transmitted by Dr. 
LL. EK. Cunningham. The comet passed 


perihelion on July 14th, at a distance from 
the sun of 1.2 astronomical units. 

The following positions are predicted, 
1952 co-ordinates, with right ascens on 
given after the date, then declination: 

July 17.0, 15:59.3, +72-45; 27.0, 16:58.0, 
+72-54. August 6.0, 18:05.8, +71-10; 16.0, 
19:09.8, + 66-45; 26.0, 20:01.5, + 59-22, 
September 5.0, 20:40.4, + 49-07. 


OCCULTATION. PREDICTIONS 


August 3-4 h Sagittarii 4.7, 19:33.8 —24- 
505 13, Im: # 9:18:38 —0.9° —6.1 .58. 


August 12-13 q Tauri 4.4, 3:42.3 +24- 
19:1, 22. Im? A S088 40:1. +13 84:38 
§:06.2 -7:0.1 15 78: C 4579 +£0:2:Fi2 
85: D 5:04.7 +0.3 +1475. Em2A.5:577 
+0.1 +1.9 235: B 6:03.3 0.0 +1.8 241 
C $:51.6 70.2 718. 235; BD 600:2 +04 

Ly 245: E 5:56.8 +0.3 +1.4 252. 

August 12-13 20 Tauri 4.0, 3:43.0 + 24- 


13 22. Im: 5:23:60 —0.6 +06 123: B 
5:24. 9 0:4 +10 114°C 5:18:8 —05, +04 
124: .D 5:216 0.2 +1.0 110. Em: A 
5:57.8 +0.8 +2.9 196; B 6:06.3 +0.5 +2.5 
205: C 5:51.5 +09 +2.7 195; D 6:04.7 
+()5 +23 210; EB 6:03.4 +0.6 +1.9 219 


For standard stations in the United States and 
Canada, for stars of magnitude 5.0 or brighter, 
data from the American Ephemeris and the 
British Nautical Almanac are given here, as fol- 
lows: evening-morning date, star name, magni- 
tude, right ascension in hours and minutes, decli- 
nation in degrees and minutes, moon’s age in days, 
immersion or emersion; standard station designa- 
tion, UT, a and b quantities in minutes, position 
angle on the moon’s limb; the same data for each 
standard station westward. 

The a and b quantities tabulated in each case 
are variations of standard-station predicted times 
per degree of longitude and. of latitude, respective- 
ly, enabling computation of fairly accurate times 
for one’s local station (long. Lo, lat. L) within 200 
or 300 miles of a standard station (long. LoS, 
lat. LS). Multiply a by the difference in longitude 
(Lo+-— LoS), and multiply b by the difference in 
latitude (L — LS), with due regard to arithmetic 
signs, and add both results to (or subtract from, 
as the case may be) the standard-station predicted 
time to obtain time at the local station. Then 
convert the Universal time to your standard time. 


Longitudes and latitudes of standard stations 


are 

A +72°.5, + 42°.5 E +91°.0, +40°.0 

B +73°.6 re 45°.6 F +98°.0, -+31°.0 

C +77°.1, +38 °.9 G +114°.0, +50°.9 

D +79°.4, +43°.7 H +120°.0, +36°.0 
I -+1238°.1, +49°.5 


PREDICTIONS OF 
BRIGHT ASTEROID POSITIONS 


Thyra, 115, 9:5. Aug. 16, 23:51.9 +11 
44; 26, 23:46.9 +13-12. Sept. 5, 23:38. 
1405: 15: 23: 2 14-28; 25, 23:17:5 
714-25, Oct. 5, 23 + 14-01. 

Kleopatra, 216, 87. Aug. 16, 
+16-13: °26, 23:41.0 +15-58. Sept. 5, 
3335.9 +15-09; -15,. 23:29.7. 113-48; 25, 
3:23.22 +12-00. Oct. 5, 23:17.7 79-56. 
After the asteroid’s name are its number and the 
magnitude expected at opposition. At 10-day 
intervals are given its right ascension and 
declination (1952.0) for 0® Universal time. In 
each case the motion of the asteroid is retrograde. 


Data supplied by the IAU Minor Planet Center at 
the University of Cincinnati Observatory. 


tn tn ' 


23 :43.9 


? 
? 








Rain Gage 


No. 510  Direct-reading 
gage fits on any fence 
post. Capacity, six inch- 
es. Overall length 13 
inches. Mounting brack- 
et. $4.95 





Send for our complete 

catalog of amateur and 

Weather Bureau instru- 
ments. 


SCIENCE 
ASSOCIATES 


401 N. Broad Street 
Philadelphia 8, Pa. 























SKY-GAZERS EXCHANGE 


Classified advertising costs 10 cents a word, 
including address; minimum charge $2.50 per 
ad. Remittance must accompany order. Inser- 
tion is guaranteed only on copy received by the 
first of the month preceding month of issue; 
otherwise, insertion will be made in next avail- 
We cannot acknowledge classified 
ad orders. Sky Publishing Corporation as- 
sumes no responsibility for any statements 
made in the classified column, nor for the 
quality of merchandise advertised. Write Ad 
Dept., Sky and Telescope, Harvard Observa- 
tory, Cambridge 38, Mass. 


able issue. 





WANTED: Small astronomical laboratory com- 
plete, instruments in fine condition. Please 
write particulars to Cesare Barbieri, East Lake 
Rd., Tuxedo Park, N. Y. 


MOUNTED 5” and 6” refractor objectives of first 
quality, $200. 00 and $300.00. 4” edged blanks, 
$22.50. Correspondence invited. Earl Wither- 
spoon, Sumter, S. C. 








FOR SALE: 10%” refractor, f/15, Mellish made, 
with accessories. For details, photos and price 
—_— F. W. Nack, 30 N. Dearborn St., Chicago 
2, Il. 





WANTED: Good reflector or refractor 4” or larger, 
or mounting for telescope. Details first letter. 
Must be reasonable. L, Sannella, M.D., 200 


Fourth St., Petaluma, Calif. 


NORTON'S “Star Atlas and Reference Handbook,” 
latest edition 1950, $5.25; ‘‘Bonner Durchmuster- 
ung,” southern parts, $38.50, northern parts 
in print; Elger’s map of the moon, $1.50; Me- 
Crea, “Physics of the Sun and Stars,” $2.00. 
All domestic and foreign publications. Herbert 
A. Luft, 42-10 82nd St., Elmhurst 73, N. Y 


FOR SALE: World’s largest Zeiss triplet aplanatic 
objectives binocular. Originally made especially 
for comet seeking. Objectives 180 mm. (over 
7”) clear aperture. Two rotating drum eyepieces, 
one 30x, the other with Goodwin Barlows, per- 
mit interchanging of eyepieces (14” size, 
yielding up to 150x sharply despite f/5 objec- 
tives, which triplet OG’s correct to longer pri- 
mary focal length equivalent. Altazimuth. On 
sturdiest steel tripod. Star diagonals, extra 
pairs eyepieces, Total weight approximately 
300 pounds. Price only $2,800.00. KF. L. Good- 
win, 345 Belden Ave., Chicago 14, II. 














MIRRORS, 4” to 12”; larger ones on request. 
Precision made to your specifications, Corre- 
spondence invited. Laurence Altman, 4840 N. 


Marshall St., Philadelphia 20, Pa. 





FOR SALE: Four polished telescope mirrors 16” 
dia., 3” thick. Focal distance from 7’ 3” to 
8’ 6%”. Will send perfect photographs of the 
moon taken at 1/25 second with these mirrors 
to interested parties. Price $2,500.00 each. 
Jean Naubert, 6765 St. Dominique, Montreal, 
Canada. 
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on the 7th and 23rd of August respectively; “North” at the bottom; turn the chart cor- 

STARS FOR AUGUST also, at 7 p.m. and 6 p.m. on September 7th respondingly for other directions. The 

The sky as seen from latitudes 30° to and 23rd. For other times, add or subtract projection (stereographic) shows celestial 
£0° north, at 9 p.m. and 8 p.m., local time, 1% hour per week. When facing north, hold co-ordinates as circles. 
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